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Horizontal Drilling Machines—Il. 
BY JOHN RANDOL,,. 


Figs. 5, 6, 7 and 8 are different views oi 
the vertically adjustable saddle of the De 
La Vergne driller. The same letters refer 
to the same parts throughout. 

Che vertical splined shaft G is journaled 
to the saddle at X, and carries below the 
journal a bevel pinion meshing with two 
facing bevel gears loosely mounted on the 
drill spindle L. Splined to L, 
the two loose gears, is a sliding clutch 


between 


co-acting with either or neither of the 
spindle gears, according to its position 
as governed by the hand lever and its 
keeper segment and latch, all as clearly 
shown in the engravings. By this ar 
rangement the spindle is reversed, so that 
both drilling and tapping can be done 
with the main spindle \s originally ar 
ranged, the spindle ran only one way, 
the change for tapping having been made 
by Mr. Aui, superintendent of the De La 
Vergne shops, as before stated Phe 
hand wheel O is fast on the hollow feed 
shaft Q 


drill spindle L, and meshes with the spur 


The spur gear M is fast on the 
gear N, which is loose on the shaft OQ 
but can be friction clutched to the hand 
wheel O by means of the two-handled nut, 
as clearly shown in Fig. 7. The gear A 
runs loose for the hand-feed, and is 
tightened to O for the power feed. Th: 
hollow feed-shaft O carries three loos« 
pinions FR at its rear end, which mesh re 
spectively with three spur gears fast on 
the feed screw To the feed screw an 
pen and shut nut is fitted, governed by 
he horizontal lever seen projecting in 

nt from the sliding block T, which car 
ies the split nut. The drill spindle ZL is 
houldered down and journaled in the 
liding block T with a nut and washer at 
he rear, so that the drill spindle is car 


ied back and forth by the movement of 


he sliding block The chain II’ is bolted 
to the underside of the sliding block 7 

d is carried to the rear around an idle 
procket. and then forward around n 
41 ° 1 , ] ] f+ f 1, 1101 
ithe sprocket on the shait of the quick 


spindle adjustment wheel U7. Either of 


the three loose pinions at R mav be 
lutched to the hollow feed shaft O by 
e push rod which is seen projecting 


from the shaft in front. at P. The saddle 
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sketches herewith, Fig. 9, make changes 
of speed easy, and reduce the head room 
to its lowest dimension, while the change 
in form of the pillar is such as to make the 
bracing at the top needless. 

In Fig. 9 the countershaft is placed on 
the base of the pillar, the pillar being 





Fig. 6. 


changed to the box form, and the base 
being sufficiently extended to give the 
pillar a good support, thus avoiding top 
bracing. The 
bracket bolted to the side of the pillar 
From the motor shaft 12 power is trans 


motor 15 stands on a 


ferred through a pair of spiral gears to the 
vertical shaft 6, and the vertical 
to the counter-shaft 3, through a 
second pair of spiral gears 6, 5, as shown 


from 


shait 


This gives a double spiral gear 
between the the 
The countershaft 3 carries 


in plan. 

reduction motor and 
countershaft. 
three speed-change gears I, I, I, fast on it 
These change gears mesh with three othe: 
change gears, which run loose on the ho! 
low shaft 4, unless one of them is clutched 
to 4 by the push pin 7. The front end of 
this change shaft 4 is carried in a flanged 
bush 8, set in a cored way in the pillar 
A pair of mitre gears at 20—2I transmit 
motion to the vertical splined shaft 22, 
supported at its lower end in the bracket 9 
The splined shaft 22 carries the sliding 
spur gear 10, which is always kept in mesh 
with the gear 11, which is fast on the verti 
cal shaft G, which takes the position of 
the spline shaft G in Figs. 5,6 and 7, and 
carries the bevel pinion which drives the 
drill 


means of a pair of loose bevel gears, 23, 


spindle L in either direction, by 
24, meshing with the bevel pinion on the 
lower end of G, same as in the De La 
Vergne “4riller. 

Tt is to be understood 9 1s 


that Fig 
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the merest sketch, designed to show the 
drive proposed, with as little drawing as 
possible. The front wheel shaft, by 
which the carriage is moved with a cap- 
stan bar, should have a reducing gear ap- 
plied to it to give about four turns of the 
capstan to one revolution of the wheels. 
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April 22, 1897. 
is entirely self-contained, and can have 
10 feet vertical adjustment of the drill 
spindle, with 14 or 15 feet of head room. 
The drill spindle center should drop to 
within about 2 inches of the top of the 
carriage, and, to cover large steam en 
gine and pump work, should have at least 
120 inches vertical adjustment. 

The De La Vergne drill taps holes up 
to 6 inches diameter, and will turn a 2%- 
inch drill up to the limit of its strength. 
Drills of this used for 
boring machines, especially for built-up 
The large 


class are oiten 
2- and 3-throw engine cranks. 

table is very convenient for this purpose; 
and a small shop, which has hardly work 
enough to warrant the purchase of an 
expensive boring machine, is economi- 
cally served by a horizontal driller which 
can do boring up to 10 or 12 inches 
diameter, besides all ordinary drilling. If 
arranged with a view to boring, probably 
it would be better to use four pairs of 


speed change gears, rather than three, 
as shown in Fig. 9, and some outboard 
support for the bar would be needed, 
which should, perhaps, preferably be ar- 


ranged to be clamped to the work itself, 
when needed. 


A A A 
Volume and Pressure of Air for 
Foundry Cupolas. 
At the February meeting of the Western 
Foundrymen’s Association in Chicago, an 
interesting discussion was had upon the 





Fig. 7 


ANOTHER 


With the direct action, the carriage is 
hard to move when carrying a piece 
weighing 5 tons. As the carriage is 


moved to give the side adjustment for 
drill location, it should be so geared as 
to move easily and smoathly 

The horizontal driller showa in Fig. 9 


VIEW OF THE SADDLE. 


following question: What is the proper 
amount of air, and pressure of same, to 
melt iron in the cupola, and what are the 
effects of too much and of too little air? 
We condense to the briefest outline the re- 
marks of each speaker. 

Mr. Sarge—Assuming a blast pressure of 
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8 ounces, and 7 pounds of iron melted per 
pound of coke, the ordinary practice is to 
assume a consumption of 2,500 pounds of 
air per 2,000 pounds of iron melted. 

Mr. Smith—In my experience 8 ounces 
is about the best pressure. In our foun- 
dry we used a No. 7 Sturtevant fan at 2,200 
revolutions, but a No. 8 at 2,000 or a No. 
g at 1,900 would do the same. Too little 
blast does little harm, especially at the be- 
ginning of the heat and with soft iron. 
Excessive blast melts faster, but produces 
colder iron and has a tendency to harden 
it. With the same charges throughout, 
the first iron is apt to be harder than that 
coming later. 

Mr. Pettigrew—When the cupola is 
dry and in good shape, the iron is softer 
at the beginning of the heat. 
foundries, with heats of 36 to 40 tons, they 
charge more hard iron in the middle of 
the heat that at either end. 

Mr. Dalton—I have seen cold iron come 


In car-wheel 


at the first tap of cupola, growing hotter 
later, probably due to the condition of the 
cupola more than to theamount ofairused. 
Mr. Smith—The iron trickles through 
the charge as water through a sponge; 
if too much air is used the oxygen of the 
air acts on the iron and the tendency is to 
harden by forcing out the silicon. Too 
much air also chills the charge at the 
opening of the tuyere, preventing a good 
circulation of air, 
good melting. 
Mr. Hanna- ounces 
blast. In the melt 
about 4 tons per hour; in the 4o-inch, 6 
and in the 60-inch, 12 We 
blow into the three cupolas 3,520, 5,480 
and 7,920 cubic feet of air per minute. 


and also preventing 
We use 15 to 10 
32-inch cupola we 


tons; tons. 


The 32-inch cupola runs on hard iron for 
chilled work, and the others on gray iron. 
If 2,500 pounds of air melts 2,000 pounds 
of iron, we are using a very excessive 
amount. 

Mr. 
possible, never had too much. 
may not be able to furnish an excess of 
air, but up to the blower capacity I want 
all the air. As I increase the blast I in- 
crease the speed of melting. Our iron is 
Ten 
years ago I experimented with low blast 
pressure to my heart’s content. In a 30- 
inch cupola, with 8 ounces of blast, I 


Ferguson—I use as much air as 
Our plant 


harder at the beginning of the heat. 


melted 3 to 5 tons easily with a ratio of 
1 to 7. I reduced the blast pressure and 
the amount of coke down to 4 
blast, and a ratio of 1 to 11%; 
stopped, as my iron was growing too cold 

Mr. Sarge—If the pressure is reduced 
the volume of air should be increased, and 
the tuyere openings should be enlarged 
Mr. Hanna’s pressure is too high 
With high press- 
ure and a small tuyere opening the air acts 


ounces 
then I 


also. 


for economical results. 


on the fuel like a blow-pipe, giving intense 
heat at one spot and burning the coke 
away rapidly, leaving holes the 
cold air enters and reaches the center of 


where 


the cupola. 
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Mr. Thompson—The blast gage does 
not tell the story of the air used unless 
you have a positive pressure blower. With 
a fan the air delivered is not a positive 
quantity. We have a 54-inch Colliau 
cupola lined up to 48 inches, and with a 
Root blower delivering 8,000 cubic feet of 
air per minute we melt from 12 to 13 tons 
at a heat and use 40,000 cubic feet of air 
per ton. With blast the iron is 
neither colder nor hotter but melts faster. 


more 


Mr. Carter—I have gone over some of 
the Mr. 
pounds of air per ton of iron were used. 
Mr. Thompson used about 4,000 pounds 
for the 32-inch cupola, 4,100 pounds for 
the 40-inch, and 3,000 pounds for the 60 
There is, 
agreement when differences in blast pres- 


figures. Sage thought 2,500 


inch. therefore, very close 


sures are considered. 
Mr. McArthur—Does the amount of air 


depend upon the character of the fuel 


used. 
Mr. Jackson 


soft 
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of fuel and the carbon dioxide, the product 
of perfect combustion, absorbs more car- 
bon and is transformed into carbon mon 
The this carbon 


monoxide, in the 


oxide. heat value of 


other words, amount 


of heat produced improperly, is much 
smaller than that produced by the fuel 
perfectly. We have imperfect combustion 
in the cupola, and a large portion of the 
heat value passes out of the stack. 

Mr. Hanna 


ical to sacrifice fuel to save time and other 


It is usually more econom 


expenses in running the cupola 
Mr. Carter—When Mr. Hanna 


4,100 pounds of air per ton ol 


used 
iron, 20 
pounds of air were used per pound ot car 
bon in the iron, and the melting ratio was 
10 to I The theoretical consumption ot 
air would be 13 pounds per pound of 


carbon. 


Mr. Pettigrew Mi Moore ol Joliet, 
has a Colliau cupola with the usual tuy 
eres, and he formerly used Connellsville 
coke entirely \s, on count of the 





Fig. 8 DRILLING 
less pressure is needed and greater vol- 
ume than for hard coke, so the soft coke 
should have a larger tuyere area. 

Mr. Hanna—A fan is not to be relied 
upon for cupola work, a positive blower 
is needed. My best results have been with 
a 30-inch cupola, a 2-inch annular tuyere 
extending clear around the cupola and 
with 10 ounces pressure I have melted 5 
tons per hour. Low pressure and large 
volume are desirable if enough tuyere area 
can be had, but there are difficulties about 
that. 

Mr. Ferguson 
melt 20 pounds of iron to one of coke, we 


Theoretically we should 


do not on the average exceed 8 to 1; does 


not this show that we are not getting 
enough air? 

Mr. Sarge—The small proportion of 
iron melted is due to the fact that after 
the fuel is consumed in the melting zone 


the gases pass up through varieus layers 


ENGI 


NE FRAME FLANGES 


strike, he had to get coke of a ditfterent 


1 


character, and, as he thought, interior, he 


was at first unable to melt his iron prop 


erly He finally took out the Colliau 


tuyeres and cut out large openings, simply 


increasing the tuyere area; then he re 
duced the blast pressure and increased the 
then he has had 


hot 


volume of air, and since 


no trouble in getting iron in good 
condition from soft coke 

Mr. Jackson—Foundrymen frequently 
are not accurate enough and do not know 
the conditions under which they work 

A as a 
Duplicate Sketches. 

Mr. D. W 
pany, motor carriage department, and re 
cently with the Stamford Street Railroad, 
the felt in the 


room, of duplicate 


Sowers, of the Pope Com 


realizing need, so often 


drawing having 
as well as the letter-book copy, 


that 


sketches 


has been experimenting to end, and 





200-20 


has succeeded in gaining the point sought 


tor, in the folowing manner: 


The sketch is made on ordinary section 


paper, using copying ink, or the copy 


ing pencil, the latter, made by the 





: Counter Weight 
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Supposing the copy is made on page 
290, a piece of oil paper, ordinarily used in 
letter copying is placed on the back of 
» 289. On this oil paper is placed a wet 


iould be evenly wet, a 
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Eagle Pencil Company, giving the best 
results, and is then copied into the copy 
book in the usual way, care being taken 
that the copying is thoroughly done, as 


all depends on this copy. 








it being to use 


“camel's hair brush. The oil papet 


and cloth having been placed in position, 


on the wet cloth 


and place the blank paper, on which the 
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sketch is to appear, immediately on this; 
then another sheet of oil paper and the 
book is ready for the letter-press. 

On putting the book in the press care 
should be used to open it wide enough to 
admit the book freely so as not to crumple 
the paper. Leave for a minute or two, 
and then take out using the same care as 
when putting the book in the press. Open 
the book at page 289 and remove the first 
sheet of oil paper and the cloth. Then 
gently draw back one corner of page 290 
If the lines do not show up clearly, re- 
place in the press, going through the 
same operations as at first. 

With a little practice, copies can be 
made in this way which are hard to tell 
from the originals. five and six copies hav 
ing been taken from the single tissue 
paper book copy. It would naturally be 
supposed that this process would tend to 
weaken the book copy, but the change is 
hardly perceptible 

The best paper for the blank is that 
which has a slightly glazed surface; that, 
in fact, used for the original being as good 
as any 


A A A 


Eccentric Gears. 
BY FRANK RICHARDS. 

[ have recently had personal occasion, 
for a certain purpose, to look into the 
properties of two or three of the familiar 
“quick-return” motions, and I have a no 
tion that some of the readers of the 
“American Machinist’ might be inter 
ested in my investigation of the matter, 
or perhaps rather in the results attained 
I speak here and now only of eccentric 
gears as emploved for the quick return 
service 

[ am inclined to think that the descrip 
tive term “quick return” is rather a mis 
leading one, because it tells only a part, 
and perhaps not the principal or most im 
portant part, of the truth concerning the 
mechanisms referred to. The quick re 
turn is accomplished undoubtedly, but an 
approximate uniformity of advance dur- 
ing the slow or working stroke of the ma 
chine where the device is employed is 
also secured, and this feature is perhaps 
as important as, or more important than 
the quick return, as we may be able to see 

Most of the shapers and slotters and 
similar machines upon which the quick 
return motion is employed start out with 
the crank idea. On these machines the 
throw of the crank is adjustable for differ 
ent lengths of stroke as required, and 
then the quick-return motion is supposed 
to be added to that just to save some of 
the time lost on the return stroke. The 
quick-return device, in the popular me- 
chanical mind, is just equivalent to the 
quicker movement of the return stroke of 
the planer. But there is really more than 
this in the quick return business when em 


1 
} 


ployed upon crank actuated machines, 


and it ought to be more generally known 


and appre ciated, and the knowledge might 
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perhaps promote the wider employment of 
the quick return. 

The movement of a planer platen is of 
the 
stroke, and the planer can therefore be run 


course uniform throughout cutting 
at its best speed all the while, or at as high 
a speed as the tool will stand for the whole 
stroke. Now it is not that 
crank driven shaper; that is, with the crank 


on a shaft revolving at a uniform speed. 


way with a 


The normal movement of a tool-carrier, 
if driven by a uniformly rotating crank, 
Of 


faster in the middle of 


is never uniform course the slide 


moves much its 
stroke than anywhere else, and this high 
speed at the middle of the stroke sets the 


limit to the allowable speed of the ma- 


chine. The speed of rotation of the crank 
a = 
“ 
. 
- x 
. e 
c 
R c 
c 
B c 
H lo 
xf 
oO 
| 
\ 
| 
x 
F 
shait and the entire movement of the slide 


must be regulated so that the too! will not 
move too fast at the mid-stroke. This is 
a losing game. Ifthe tool moves ata safe 
and permissible speed when in the middle 
of its stroke, then for the rest of its stroke 
it must be moving slower than necessary, 
and toward the ends of the stroke much 
slower. The average speed for the entire 
he 


than would be proper with a uniform tool 
the 


cutting stroke must necessarily less 


advance, and difference must mean 


time wasted, just as truly as the time used 


for the return stroke is wasted. It is here 


that the good offices of the “quick re- 
turn’ movement come in. It not only 
saves time on the return stroke, but it 
also savesa good deal of time on the cut 
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ting stroke, by giving the tool through 


most of its work a more uniform cutting 


speed, and especially by cutting down thx 


hig 


h spe ed in the middle of the stroke 


The diagram reproduced herewith, one 


quarter size for the dimensions that will 


be given, will give a tolerably cl un 


derstanding of the he e 


It 


derstood with a little explanation 


operation of tl 


centric gears will be very easily un 


Some 


little experimenting before the construc 


tion of the diagram had given some idea 


of the amount of eccentricity and some 


other proportions as most suitable for the 
A and B 


each 12 inches in diameter representing a 


present purpose are two disks 


pair of eccentric gears, A being the driver, 


or the gear which turns at a uniforn 
e 
- 
A 
_ ' 
ECCENTRIC GEAR DIAGRAM 


been divided at the 
Any 


divisions might be used, 


from the 


all around each 


speed. Both disks have 


periphery into 128 equal divisions 
other number ot 
the the Starting 


more better 


central line, the divisions 
disk are successively numbered, the num 


tion 


bers on one disk running in one dire¢ 
otl 
| »d : so tha ] | Ir l 
posite direction, so that when the driver . 


B be 


and those upon the er disk in the op 


is revolved, the disk may turned 


around until the numbers of the division 
lines upon the two disks coincide, and in 
this way determine the position of B for 
any turn that may be given to 4 


The division lines extend inward upon 
f the disks a half It 
do to extreme 


faces oO an inch. 


the 


would not just mark the 


edges, because whe 


re the disks are turned 


21-301 
the ce i p S 
yur t t they begu ‘ ‘ 
othet Eccentric gears ve to be 1 tact, 
somewhat ellipty tead of pertectly 
round For the ) t eccentri ty 
SSUIN¢ the pre t < I oy ¢ I re 
Out I S I2 1mm < Inste id rT 
being che te 1 every di 
ection L] theretore « 
t med om t ‘ I shown 
without losing t V i 
rhe outsides of the disks are supposed 
to represent the pitch lines of e tric 
rears. We assume I che or the e 
centricity, making the radii 734 inches and 
114 inche From the point around which 
each gear is to revolve circles are drawt 
each 734 inch radiu ( 
G 
“" 
i 
D 
i Machinist 
mete The longs of 1 disk 
will then just reach t ‘ the way 
around as t lish ‘ The cu ( 
at the riviit is li » 4S equa cK 
to ot 7 degre ' d the dividing 
radii are rere ( all the 
\ round, beg gy with » at the 
I) ned a ndicated by 
tl irrow ti entral line coincides 
with radius No. 1, and held stationary 
there by weights or otherwis¢ Disk B 
then turned in the opposite direction until 
t number livisio ipon its edge co 
incide and « pond with the divisions 
of disk A. As the long radius of 4 and 
the short r t fi Bare contiguo the 
t t ) purse 
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The 


position of the long radius of B where it 


considerably greater than that of A. 


touches the outer circle is marked, and the 
mark is numbered 1. Disk A is then 
turned to No. 2, disk B is turned until its 
divisions coincide with those of disk A, 
and its position is again marked on the 
This opera- 
tion disks 
made a complete revolution and reached 


large circle and numbered 2. 
is continued until both have 
again the starting point, their radii again 
forming a continuous straight line. 

In going around the circle, while the 
successive movements of A were equal, 
those of B were not equal to those of A 
nor equal to each other. At the begin- 
ning they were considerably greater than 
those of A and when half way around they 
were considerably less, becoming greater 
again when approaching the completion of 
the revolution. If we assume that the shaft 
upon which and with which disk A, ora 
gear represented by it, revolves, carries 
also a crank, the crank would of course 
have the same alternately accelerated and 
movement as the and if 
driving a cutting tool it would thus give 
the slow cutting movement and the quick 
desired. The crank might stand 


around the circle with reference 


retarded gear, 


return 
anywhere 
to the center line of gear B, and the power 
taken off from the crank 

We assume the crank to 


might then be 
in any direction. 
coincide with the longer radius of B and 
to be equal to that radius in length and 
that it gives motion to a vertical slide or 
the dia- 


tool carrier, the central line of 


gram being assumed to be horizontal. 
We draw the perpendiculars C D and E F 
through the centers of revolution of the 
two disks A and B and lay off upon them 
by means of horizontal lines, such as the 
dotted 


showing the actual vertical movement cor- 


line ee, the several points ccc, 
responding with each movement of rota- 
tion. The several vertical distances thus 
represented,and the sum of these distances 
for each half revolution of the disk, would 
of course vary with the throw of the crank, 
but the vertical travel for each angular 
movement would bear the same ratio to 
the total travel as here shown. 

On the vertical line C D with the crank 
moving at a uniform velocity it takes the 
same time for one stroke as for the other 
The crank, however, gives a much more 
rapid vertical movement at or near the 
middle of the stroke than near either end 


oi it. Referring to EF for the crank 
driven by the eccentric gear the action 
represented is decidedly different The 


downward and the 
The down- 


“quick re- 


times taken for the 
upward strokes are not equal. 
stroke, representing here the 
turn,” takes a little less than 15%, 
call it 1514, of the 48 portions into which 
we divided the revolutions of the driving 
shaft, and the upward or cutting stroke 
takes the rest, or 48 — 15% = 32%, in- 
stead of one-half of 48, or 24. Now to get 
some practical good from the quick return 


we will 


we can speed up the machine until the cut- 
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ting stroke takes the same time as the 
cutting stroke of the crank with uniform 
motion. If we are running at 100 revolu- 
tions per minute with a crank of uniform 
rotation we can now make 24 : 32.5 : : 100 
: 135 revolutions, and that will represent 
the gain as far as the quick return is con- 
cerned. 

But now compare the highest speed of 
tool travel upon C D and upon E F, or 
the greatest traversed upward 
upon each for any single portion of the 
Compare the spaces 
oo with spaces it. Here, although on 
EF the total time occupied for the up 
stroke is 35 per cent. greater than for the 
up stroke on C D the difference in speed 
in the midstroke positions is much greater 
than this. The distance traveled at o is 
only minutely greater than one-half of 
that at ¢ and a little increase of eccentricity 
in the gears would bring it down to one- 
half. Now. as the allowable speed of the 
cutting tool is determined by the speed at 
midstroke it is evident that the tool driven 
with the “quick return’ may make just 
double as many strokes per minute as 
the tool driven by a uniformly rotating 
crank, or the practical result, comparing 
one with the other, would be as though 


distance 


revolution of disk A. 


one had no return stroke at all. 

[am inclined to consider eccentric gears 
the simplest of “quick-return” motions 
and in many respects the best, although 
perhaps not adaptable to all conditions, 
as, indeed, none of the others are. The 
Whitworth quick return is perhaps more 
“ingenious,” and has the decided advan 
tage of requiring no difficult or unfamiliar 
mechanical operations in its construction 
The making of all the parts of it is tolera 
bly and regular machine 
work It is a rather difficult thing to 
make satisfactory eccentric gears, and | 


simple shop 


happen to know several good mechanics 
who would hesitate about undertaking it 
There can be little doubt that the difficulty 
of satisfactory construction has discour 
aged the employment of these gears. Where 
eccentric gears have been employed for 
shaper movements it is probable that the 
designers, having only in view the making 
the return 
have adopted too great an eccentricity 


stroke as quick as possible, 
he best results are to be had with little 
if any more difference in radii than shown 
in my diagram herewith. 

As the the 
the diagram are only slightly elliptical 


gears for throw shown in 


very satisfactory gears may be cast. 
and a suggestion is offered as to the way 
to make the pattern. It is well to have a 
tolerably coarse pitch, and, by the way, 
always have an odd number of teeth, with 
the center of a tooth and of the opposite 
space upon the central line of the gear. 
To make the pattern, just turn up a steel 
ring and cut it with the proper teeth and 
press it together upon opposite sides until 
the desired elliptical proportions are se- 
cured, then build in the center of the pat- 


There 


tern of wood and cast vour gears. 
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is al] that is needed to make a good patent, 
and in conjunction with a friend, who is 
also a valued contributor to the “Ameri- 
can Machinist,’ I hereby file our joint 
claim to the invention. It may possibly 
embody the one lacking link in the con- 
struction and use of eccentric gears. 
A A & 


A New Surface Gage. 


We illustrate a kind of an acrobatic sur 
lace gage lately brought out by Gardiner 





A NEW SURFACE GAGE. 


The half 
The joint in 


Danielson, Conn. tone 


shows its principal features 


Bros., 


the base allows the post to be set atany de 
sired angle from vertical to horizontal, the 
The 


clamping screw with the small cross wire 


thumbscrew fastening it securely 
in its head clamps the pointer in any posi- 
tion, and by the same movement fastens 
the holder to the This 


sufficiently familiar to most of our readers 


post. device 1S 


But after the pointer is securely fastened 
in position, it may be minutely adjusted 
for hight by the little wire seen: pointing 
downward from the middle of the holder. 
The large washer upon which the body 
of the pointer bears is double, the outer 
washer having a semicircular cross groove 
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in which the pointer beds. The inner 
washer has a small radial slot extending 
inward from the edge. The little wire 
spoken of turns a_ small horizontal 
spindle which has an eccentric pin pro- 
jecting from the end of it, which works 
in the slot of the large washer. Turning 
this cross spindle one way or the other 
thus also turns the large inner washer, the 
outer washer and the pointer which it car- 
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under conditions not so familiar. Sifting 
sand by hand is a tedious and back-break- 
ing operation and it is unaccountable 
that it has prevailed so long. 
been 


Various 


reciprocating sifters have devised 
of late years, but they have always been 
objectionable and 


The sifters here shown seem to 


more or less incon- 
venient. 
be of such a common sense type that we 


they have 


are tempted to wonder why 


23-8038 


inside serve to lift and stir the sand as the 
sieve revolves. 
The two sieves here shown are arranged 


to sift coarse and fine respectively. The 
netting on the left hand sieve is '% inch 
mesh and that on the right hand is 4 
inch. The finer sieve is used as a dry 


sifter and mixer, and the coarser one as 


a mixer after the material is wet down. 


After the sifting and mixing is all com- 





ries. The leverage gives the required 
minuteness of movement for very accu- 
rate adjustment of the point. The two 


inclined strips seen at the right hand end 
of the base have their faces milled so that 
the gage may be applied to the edge of a 
planer platen or any similar place. 
A A A 

Up-to-Date Sand Sifting and Mixing. 

The half-tone herewith shows a foun- 
dry interior and a familiar foundry opera- 
tion in progress, but with apparatus and 


REVOLVING SAND SIFTERS. 


not been devised and in use long 


Two sifters are shown and the construc- 


ago 
tion of them is self-evident A horizon- 
tal shaft is mounted on a couple of stand- 
ards with tight and loose pulleys between. 
and the the end of the 
shaft. The sifter consists of a hexagonal 
frame and 18 
the periphery 
suitable 


sifter on outer 


about 30 inches diameter 
inches deep horizontally, 
consisting of wire netting of 
The sand is shoveled in through 


the Ribs in the 


mesh. 


the opening in face 


pleted the sand is conveyed automati- 


cally to the upper floors by the conveyor 


at the left. In this case a 250 volt dynamo 
of one horse-power drives the two sieves 
and the conveyor. The sifters are made 


by Gould & Eberhardt, Newark, N. J 


A A A 
It seems that our clothes and things 
do not wear out, or at least do not grow 
old, fast enough, and a patent has just 
been issued for an apparatus for “aging” 


fabrics 
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The Spencer Double-Turret Auto- 
matic Screw Machine. 


Few imechanics are better known 
throughout the world than the inventor 
of the Spencer rifle; the weapon which 
was referred to by the Confederate pris 


oner when he said he wanted to “see that 
that 
then shoot it all 
ir. Spencer’s fame as an inventor does 


gun you load up on Sunday and 


the rest of the week ‘3 


not rest Solely upon his improvement in 
implements of war, however. As inventor 
of the fir§t, and for years the only ex- 
tensively used automatic screw machine 


(the ‘“Hartford”), his influence upon the 





FRONT VIEW 


American 


has been important and far reaching 


development ot manutactures 


Our 


readers will no doubt be interested in this 


description of his latest creatton—an auto 


matic screw machine which embodies 


some radical departures from previous 


constructions, and makes screws and other 
pieces involving operations on both ends; 
the “second-end” operations not inter 
fering with the other in any way, but both 
the arrange 
that 


and 


going on simultaneously; 


ment of the mechanism being such 


the work is uncommonly accurate 


true 


The writer, during a recent visit to the 


OF 
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factory of the Spencer Automatic Machin 
Screw Co., at Windsor, Conn., saw some 
of these machines at work making bicycle 
nipples complete from the rod, including 
forming, drilling, tapping, flatting for 
wrench and slotting, without any attention 
It is true that all these opera- 
automatically by 


whatever. 


tions are performed 
special nipple making machines, but these 
ire fit for nothing else, while the new 


Spencer double turret machine is a unt 
versal screw machine, and can be readily 
fitted with tools and set up for any job of 
screw making or. other work within its 


capacity 


1897 


the machine bears some general resem- 


blance to its predecessor, but there are 
two spindles instead of one, and there 
are also two turrets which, instead of re- 
volving in a horizontal plane as usual, re- 
volve in vertical planes, and are supported 
upon a shaft lying at the rear of and 
parallel to the spindles. This shatt 
there is one shaft within the 


This shaft has 


is 
double; i. e., 
other, as shown at Fig. 3. 
a constant tendency to rotate toward the 
front of the machine; the impulse being 
given it the sproket chain 
most clearly in Fig. 2. This 
a large wheel, or rather ring, 


by seen 
chain is 


driven by 





~ 
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~ 

~ 
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SPENCER DOUBLE-TURRET Al 


At Figs. 1 and 2 we give front and rear 


views respectively of the machine Mr 
Spencer, like many other inventors, 
makes no drawings, he sketches: some 


times with a pencil and sometimes in the 


ir with his finger, and we are indebted 


to the Sigourney Tool Company, for some 


blue prints made by them and used in 


their shops in Hartford, where the ma 
chines are built for the Spencer company 
These prints are such mere outlines as are 


essential in construction, but from them 


we have selected some views which will 


assist in understanding the machine 


Referring to Figs. 1 and 2, we see that 


rOMATIC 


SCREW MACHINE 


having a few projecting pins upon it, this 
ring disks 
which are keyed to the cam-shatt below 
a leather disk, 


screws provided 


being placed between two 


On each 


side of the ring is 
and by tightening up the 
for the 


turning moment is imparted to the ring, 


purpose, any desired frictional 


and thus whenever the turrets are released 
they rotate and are prevented from doing 
sO only by the tool stops, one of which is 


fixed in the periphery of the forward turret 


for each tool (six in all), and when any 
tool is in action its stop rests upon and 
slides over a hardened steel rest iS Sé 


in Fig. 1 and, in outline, at Fig. 4 All 
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these surfaces are of steel, hardened and 
ground, and, as will be noticed, the posi- 
tion of the turret is determined by a stop 
or index, which is always as near the tool 
as it is possible to get it, and great ac 
curacy is thereby secured. 

The 
both controlled by the 
reason of the fact that the two substantial 


and 3 


revolve together and are 
bv 


turrets 


Same stops, 


steel pins seen in Figs. 2 are 


threaded into the rear turret and the for 
ward turret slides freely upon them. 

Only the forward turret has an endwise 
and this motion is im 


motion for feeding, 








] irted by the grooved collar at the 
treme right of Fig. 3, which is fast to the 
inner shaft, to which the forward turret is 


ex 


also fast by a pin as shown. This feed 
motion is derived from cams set on thx 
leit hand portion of the cylinder at the 


right of the machine in Fig. 1, also seen 


at the left of Fig. 2 


The rear turret has no endwise motion, 


the feed motion for operations per 


formed 


but 
by it 


secondary spindle endwise in its bearings; 


set on the right hand portion of the same 


cylinder. Two sliding blocks are seen 


is effected by moving the 
notion for this being derived from cams 


it 
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the extreme right of Fig. 1. One of these 


opens and closes the chuck which holds 


the work, and for that purpose is moved 
independently of the other, and both are 
moved together by the cams when it is 
desired to give the spindle endwise motion 
for feeding or transferring work from the 


primary to the secondary spindle 


tt 


The four-armed pulley seen at the left 
I is on a cross shaft which carries 


of Fig 
the worm for driving the cam-shaft below 
This worm shaft passes through to the 


rear of the machine, and at its other ex- 


tremity carries a bevel pinion which 


Fig. 2. REAR VIEW OF 


drives the longitudinal shaft seen below 


the turrets in Fig. 2. From this last named 


shait the oil pump is driven by spur gears 
as shown, and further on to the left is 
train of spur and bevel gears also con 


nected to this shaft, by means of which 


small arbor fixed in 


the rear turret is driven; this arbor carry 
} 


ing the saw by which screw heads are 
slotted, or a drill for cross-drilling the 
work when desired 

The operation of the machine is sub 
stantially as follows: The rod or bar ot 
stock enters at the left of Fig. 1, is fed 


nr 


orward through the primary spindl 


SCREW MACHINE 


1 bracket attached to 


ind 


tightened 
the usual mant 


ward turret 
the other, ie ba 


ret allowing the 


lat tine been 


When this end « 
pleted, ind be 
brought up, the 
ected 


rwarda 








ott tool 1s operat 


1 1] 
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‘ a2 ; 
i ) caliy wu 
| tools in the or 
yp ile ipon it one alter 
ckward tion of the tur 
stop tos ip on the rest so 
evi S ely to the ext 
iges est in its turn by 
t that the turret has by 
ivgain Ivat ed | l cut 
' + +1 , 
ited 1 the usual way 
I the piece has bec com 
' , 
fore the ut-off tool is 
' , 
yndary spi d pro 


ig through t ywwn in the turrets 
it Fig. 5, 0 rei 1 that purpose 
The chucl t ndary spindle is at 
this time open and both spindles are run 
ning at tl in peed. When the chuck 
thre econdary Dp lle has been passed 
over the wor till 1 ing in the prim 
ry spind t ed upon the work 
d both spind d the work then all 

I lve together while the cut-off tool 
separates the work from the rod; after 
which the secondary spindle is drawn back 
to its place and, while the front turret ts 
performing 5 Operations upon a new 
piece, t turret finishing the pre 
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ceding piece; the operations being, of 
course, simultaneous. 

When the work is of such simple char- 
acter that all the tools are not needed, 
corresponding stops are left out, and the 
turret loses no time by intermediate stop- 
ping. An automatic ejector fixed in the 
secondary spindle the finished 
work out and drops it into a convenient 
receptacle, separate from chips and oil. 

The two long cam strips seen on the 
cvlinder at the right of Fig. 1, move the 


throws 


S 





[Front 
urret 








secondary spindle forward to receive the 
work and back again. This cam cylinder 
rotates towards the observer. Just below 
the lower one of the two long strips is 
seen a short cam, which, passing between 
the two rollers on the sliding blocks 
above, does not move the one at the right, 
but moves the other one towards the left, 
and thus opens the chuck, allowing the 
finished work to be Then the 
long cam strap shoves the spindle forward, 
a moment, and the 
short cam seen on a level with the shaft 
closes the chuck. Both rolls and 
remain still until the upper 
long cam strip comes into contact with 
the left-hand roll and shoves both sliding 
blocks back to the position shown, thus 
One of these two 


ejected. 


where it dwells for 
then 
slides then 


retracting the spindle. 
sliding blocks is made to shove the other 
along as may be required. 

When a bicycle nipple is to be made, 
requiring to be flatted for a wrench at one 
end and slotted for a screw-driver at the 
other, the flatting is done by a tool some 
what resembling a broach, which is forced 
over the work between a rough and a 
finishing cut and while the work is stopped 
from revolving. 

Such pieces as bicycle pedal cones, re- 
quiring operations from each side true 
with others, are made upon this machine, 
and among the interesting specimens of 
its work in possession of the writer is the 
one shown herewith, composed of four 
separate pieces to go together as shown; 
all these pieces being made from the brass 
rod automatically, i. e., they are formed, 
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threaded, drilled, tapped, slotted and 
dropped from the machine, finished as 
shown, without any attention whatever 
except to keep the machine supplied with 
stock and the tools in good working or- 
der. Two sizes of the machine are at 
present built; the No. 1 taking % stock, 
and the No. 2 % stock, the length of cut 
in each being 1% inches. A No. 3 machine 
taking 1 9-16 stock is in process of con- 
struction, and will be ready for the mar- 
ket during the present season. 
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throughout the country, that these vessels 
were contracted for. The shipyard had 
practically closed down because there was 
no work, and hundreds of men were out 
of employment, with families suffering for 
the necessities of life. Mr. Huntington 
instructed the superintendent of the in- 
dustry to bid for the construction of the 
three gunboats—‘Wilmington,’ ‘Helena’ 


and ‘Nashville’-—which Congress provided 
‘Make your 
to 


should be added to the Navy. 


estimate,’ said Mr. Huntington the 
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Charity at Its Best. 

“There is an interesting incident con- 
nected with the building of the gunboats 
‘Wilmington,’ ‘Helena’ and ‘Nashville’ at 
Norfolk, which aptly serves to illustrate 
the character of the founder of the ship- 
building industry here, Mr. C. P. Hunt- 
ington. It was during the panic of 1893, 
when general business depression was felt 


superintendent, ‘and then make the bid 
$50,000 less than the actual cost of con- 
struction.” When asked why he did it 
the magnate replied: ‘I did that much for 
humanity’s sake. Those men had to have 
employment, and I could afford to lose 
$50,000." The awarded to 
Mr. Huntington’s company, the bid being 
$300,000 under the lowest of the others 


contract was 
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FRONT AND REAR TURRETS 
offered. It was a magnanimous act, and Field co re wound either in series 
in a few weeks a thousand or more men with the armature, or in shunt relation 
were given employment and many hearts a Way thereto, and in what are known as com- 
made glad. It is now thought that the pound-wound machines there are two 
ompany will not lose anything on the separate coils, one being in series, and 
vessels, and the premiums they earned the other in shunt relation with the arma 
] ; 
mn their trials will about cover the deficit, ture Thus it will be noticed that there 
but Mr. Huntington did not know this ire three different types of winding, the 
vhen he contracted to do the work.” | “ss one used being dependent upon the char- 
Phe Landmark.” Norfolk Wy JI] acter of the machine Arc light dynamos 
SID) 
A A 4 | acre are wound with the field coils in series 
L with the armature 1 on that ount 
Repairs of Electrical Machinery— the wire is large and the er of turns 
Field Coils—I very few Incandescent light dvnamo 
°° - ‘ 1 
ire wound with the field ce in shunt re 
ene - “HU lation to the armature, and on that ac 
. . , , . ount the wire very small, and the num 
The field coils of electrical machines, American Macht» , — , — ” 
under all ordinary conditions, give very ‘ turns very great. Railroad motors, 
° of ° md ww fact 1] notors tha re ot > 
little trouble, especially if they are series- + in n rs that are not re 
wound; but, like all things human, they SAMPLES OF THE WORK OF THE quired to run at a constant speed, are 
ire liable to fail. It is therefore well to SPENCER AUTOMATIC SCREW wound in series, just the same as an arc 
, MACHINE. i i ' lietiiin deisel . 
know how to remedy defects, and par ight dynamo; but motors used to drive 
rachiner " onstant elo y 
ticularly to know what temporary ex- machinery at a constat ity are 
: j oe he same as inc -. 
pedients may be “esorted to so as to con of the parts that are most liable to give shunt-wound, just the sat is incandes 
> . : : » liol Iwnam nm in sce 
tinue using the apparatus until suitable out are kept on hand, and it is not un- cent light dynamo An incandescent 
repairs can be made. It frequently hap- common to have two sets of machinery, light dynamo, if o rge capacity, will 
, ‘ , are ea | hunt coils. serie 
pens that a machine that gives out is lo- so that one may be set in operation as have. in addition to the int coil eries 
In view coils consisting of a few turns of wire, the 


cated at some place far distant from shops 
where electrical repairs are made, and the 
time lost in sending the damaged part to 
the distant shop, and having it returned, 
may be of much greater value than the 
entire cost of the apparatus. In many in- 
on this account alone, duplicates 


stances, 


soon as the other breaks down. 
of these facts, it is proposed in these arti- 
cles to explain the various ways in which 
damaged field coils may be repaired tem- 
porarily, as well as permanently, so that 
either course can be followed, according 


to the exigencies of the occasion 


object of this being to render the regula 
that is 


tion of the machine more pertect 


to enable it to maintain a more uniform 


pressure of current, so that the lights may 


burn as brilliantly when the full number 


ire in operation s when there are only 
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a few. Very large motors used to drive 
machinery are also made with series and 
shunt field coils, the object being to se- 
cure closer regulation of the speed, so 
that the velocity may remain practically 
the same, whether the full load is on, or 
only a small fraction thereof. 

As may be inferred from the preceding, 
the various styles of winding are used for 
specific purposes, to accomplish definite 
hence, if the coils become dam- 
aged in any way, it is necessary that the 


results; 


injury be repaired in such a manner as to 
not produce any change, in the coils, of 
such a character that it would interfere 
with their performing their normal func- 
tions. It might appear at first sight that, 
to accomplish this result it would be nec- 
essary to not disturb the windings in any 
way, but, as will be shown further on, this 
is not strictly true. Changes may be 
made, provided they are of such a nature 
that they will «ot affect the electrical ac- 
tion of the coils, and sometimes, by mak- 
ing such changes, the work of patching up 
field greatly 
simplified, but no one can undertake to 


follow 


a burned-out coil can be 


such a course unless he under- 
stands the manner in which the coils act. 
We will therefore explain, briefly, their 
functions, and will then show how in cer- 
tain cases this knowledge can be turned to 
We will not undertake to 
point out all the cases that are likely to 


occur in practice, in which such knowl- 


good account 


edge will prove beneficial, but enough to 
indicate what they are likely to be, and 
the general course of procedure that will 
prove the most advantageous under the 
particular conditions. 

Generators that are used to operate in- 
candescent lights, or to furnish current 
to drive motors, unless very small, are 
provided with a compound winding, as 
Motors for stationary 
purposes, if small, are made with a simple 
shunt winding; but if very large, are also 
compound-wound, although not univers- 


previously stated. 


ally so. A compound-wound motor is 
said to be differentially-wound, for rea- 
sons that will be explained presently. The 
generators are required to deliver a cur- 
rent of a given pressure, from which a 
deviation of only a small fraction, gen- 
erally two or three per cent., is permissi- 
ble, no matter what the variation in the 
strength of the current may be. The mo- 
tors are required to run at practically the 
same velocity, regardless of whether they 
are developing all their power or only a 
small portion thereof. The use of shunt 
coils accomplishes this result nearly, but 
not perfectly, and it is on this account 
that the series coils are added. The rea- 
son why the shunt coils nearly accom- 
plish the result is, that as the pressure 
of the constant, the 
amount of current that passes through the 
coils is always the same; hence, the mag- 
netism of the field remains the same, and 
so long as the field strength remains un 


current remains 


changed, the pressure developed by the 
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be the same at the 
If the steam engine governs well, 


armature will same 
speed. 
the generator will develop a nearly con- 
stant pressure. If the pressure of the cur- 
rent remains the same, the motor will run 
at nearly constant speed. These statements 
would be absolutely true, if the wire wound 
on the armature of the generator or the 
motor had no resistance, but, practically, 
The re- 


sistance can be reduced to averylow point, 


this condition cannot be realized. 


by making the wire as large as possible, 
but it cannot be entirely removed. Now, 
to overcome the resistance of the arma- 
ture wire, a certain portion of the 
sure of the current must be used, and this 
will increase in amount as the strength of 
the current the armature in- 
creases; therefore, the actual result will 
be that as the load on the 
creases, the will 
but the decrease will be small. 

coils are provided to make up for this loss 


pres 


through 


machine in- 
net pressure decrease, 


The series 


of pressure, and if they are properly pro- 
portioned they will compensate exactly, 
so that at all loads the pressure will re- 
main the same. 

In the case of a motor, the series coils 
that the 
passing through them works against that 
passing through the shunt The 
reason for this is, that as the current in 


must be connected so current 


coils. 


the armature increases, the portion of the 
pressure absorbed in overcoming the re- 
sistance of the wire increases, and there- 
fore there is less left for the back pres 
sure to balance; hence, a less number of 
revolutions is required to balance it. Now, 
if the strength of the field is reduced so 
that the back pressure developed per rev- 
olution is less, a greater speed will become 
necessary to enable the back pressure to 
rise to the required point; therefore, the 
current in the series coils is reversed so as 
to weaken the field. For 
information on this subject, the reader is 


more detailed 


referred to previous articles that have ap- 
peared in these columns. 

If a generator is not required to de- 
velop a constant pressure, it is not neces- 
sary to magnetize the field to a constant 
strength at all times; therefore, a shunt 
coil is not needed, and is not used, owing 
to the fact that deviation from a constant 
pressure could only be made limited with 
it, and further, because even in cases 
where a small deviation from constancy 
would the the 


greater liability of the shunt coils to get 


answer requirements, 


out of order renders advisable the use of 
These 


statements are equally true of motors that 


series coils wherever possible. 
are not to run at a constant velocity. 

The magnetic force of the field magnets 
of a motor or generator is dependent upon 
the strength of the electric current that 
passes around them, multiplied by the 
number of turns of wire in the coils. From 
this it can be seen that the effect of a 
small current can be made as great as that 
of a strong one, providing the former 


passes around the coil a greater number 
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of times. As an illustration, if a current 
of ten amperes passes through a coil hav 
ing two hundred turns, it will develop the 
same magnetic strength in the field mag 
nets as a current of one ampere passing 
through a coil consisting of two thou 
sand turns. 


machine have, say, two hundred turns, it 


If the coils of a series-wound 


would make but a slight difference in the 
action of the machine if they were replaced 
by other coils having one hundred and 
seventy or two hundred and thirty turns 
The actual effect would be, that in the 
former case, if the machine were a motor, 
it would run a trifle faster, and if a gen- 
erator, either the pressure or the strength 


of the current would be somewhat re- 
duced. An increase in the number of 
turns would have the opposite effect 


From this it can be seen that if anything 
should happen to a series-wound machine 
that would render it necessary to cut off a 
few turns of the field coils, this could be 
done without materially affecting its op- 
eration, unless the number of turns were 
part of the 
Owing to this 


a considerable whole, say 
twenty per cent. or more. 
fact, if it would facilitate 
the machine temporarily, to follow such 


doctoring up 


a course, there would be nothing objec 


tionable in doing it. It cannot be said 
just wire could be 

without modifying the action of the ma 
chine to a degree that 


tionable, because this would depend upon 


how much removed 


would be objec- 


the intensity to which the field is mag 
netized with the full amount of wire, and 
this is not the same for all makes of ma 
chines, or anywhere near the same; but 
knowing that some wire can be removed 
without effecting a serious change, no one 
would hesitate to remove all 
ally necessary and then ascertain by the 
[ the 
change in the 
could be tolerated or not. 


that was actu 


running of machine whether the 


current was more than 
If more, then 
the only course to pursue would be to add 
a few more turns, until the current was in 
creased to a point that would answer the 
In winding on these extra 


difference 


requirements. 
turns, it would make no 
whether they were laid close together or 
not, or whether they were tight down on 
the remaining portion of the injured coil 
all that would looked afte1 


would be the perfect insulation of each 


have to be 


turn from every other turn and from the 
frame of the machine. 

If the machine is magnetized by more 
than one coil, the number of turns that 
can be removed from eit'ier coil will in all 
probability be less than would be per- 
mitted by the variation in the current 
In a case of this kind the effect of remov- 
ing turns from one coil would net be con- 
fined to affecting the strength of the cur- 
rent, but also to causing an increase in 
the sparking at the commutator, and -this 
might become serious long before the re- 
duction in current would reach an objec- 
tionable point. To get around this diffi- 
culty, the proper thing to do would be to 
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add a tew turns to the damaged coil, if it 


m be done convenicntiy. Ii tneve io MAMMNRGSONRE wnctignl Digan, decbsreins sree being 20 erage 


any dithculty in doing this, the next best Safety Valve Practice. with a greater dischargins pacity tl 


thing is to cut out a few turns on a coil 
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sider twice as great as it should be for 
any purpose. 

When a pop safety valve has so great 
a lift % the diameter the great velocity of 
the steam in the bore of the valve causes 
the solid water to be lifted and discharged, 
and the impact of that solid water beneath 
the valve causes it to lift still higher, thus 
increasing the trouble. In the meantime 
if the generation of the steam is not re- 
duced the pressure gains because no steam 
is being blown away; this crazy action 
only stops when the water level is lowered 
It is not good 
surface 


considerably in the boiler. 
to use the escape pipe as a 
blow. 

I will now give a summary of my ideas, 
regarding safety valves. 

There may be 2 square feet of grate sur- 
face for each I square inch nominal area 
for very low pressures and 3 square feet 
per I square inch for high pressures 
whether the valves be pop or weighted. 

The valves should have flat seats. 

For pop valves the springs should be of 
such a length that the lift shall be .04 for 
each 1 inch diameter of the bore. The 
actual discharge area is then circumfer- 
ence of bore multiplied by lift, and is 
always equal to area of bore multiplied 
by .16. 

The following table shows the propor- 
tions of a few valves made to the above 


rule: 
I 2 3 4 5 
be _ ‘ 
v oS = © 
oo oS : S = 
v Oo 2 og Be 
S - os = e 2 | = 
a <= = “4 <= ei ~ 
= A. a| & 
= ZA | 
I 7554 O4 125 16 
14 1.000 O45 . 160 7 
2 3.141 .08 .503 a 
3 7.069 12 1.13 
4 12.57 .16 2.10 , 


The important figures are in column 4, 
which should be compared with those in 
my previous table. 

I will now try my valves: 

The United States steamer ‘*Minne- 
apolis,” on her trial trip, developed 21,000 
I. H. P. for all engines having in use 1,456 
square feet of grate surface, and 
21000 . 
as = 14.4H. P. per square foot. The 
round number of the Steam Bureau is 20 
pounds weight of steam per H. P. per 
hour, the evaporation was then 14.4 X 
20 = 288, and the rate of combustion 23% 
= 36 pounds per hour of coal. 

The 


288 


evaporation per minute was 
“5° = 4.80 pounds, the navy rule allows 
me to use 3 square feet of grate, and I 
have 4.80 X 3 = 14.40 pounds weight to 
be discharged through a valve with 1 
square inch area of bore, and an actual 
area of .16, as shown in my table, the diam- 
eter of the bore being 1% inches. 


Now, 360 X .16 = 57.60 cubic feet per 


AMERICAN MACHINIST 


minute which this valve will discharge, 
and “4 — .25 pounds weight per cubic 
57-50 

foot corresponding to 108 pounds total 
pressure, or 93 by gage, which is the low- 
est pressure at which this valve will dis- 
charge by constant blowing the water 
evaporated. 

The valves in the ship were set to blow 
at 180 by gage or 195 total, and the weight 
of this steam is .416 pounds per cubic 
foot, and this valve will discharge by blow- 


ing .6 of the whole time, if set at i8o, all 


the water evaporated. 
WILLIAM H. 
Braintree, Mass. 


Aaa 
Marks on Bar Steel. 


Editor American Machinist: 

Since reading “Steel Sparks,” in the 
“American Machinist,” March 25th, I 
have taken the trouble to get one of the 
instruction to that 
“Sparks” tells about, and I find that in- 
stead of getting out of trouble, I have 
rather got into it. In letter, three 
months or more ago, I suggested that if 
the steel maker and the steel user wanted 


HARRISON. 


cards of steel users, 


my 


to work together to accomplish the best 
results, it would be well if they didn’t go 
along, each in absolute ignorance of what 
the other was doing, but rather that each 
should try to help the other to details of 
knowledge or practice that he must other 
wise go without. It would seem that the 
user of the steel would not be quite so 
the: dark if he 


least, the percentage of carbon in the steel 


completely in knew, at 
that he was using, and so it would be a 
good thing if the manufacturer would 
stamp the percentage of carbon on the bar. 

Sparks says: “Yes, there is something 
in that; but while we are at it, we might 
as well do it right. Instead of stamping 
the better to stamp the 
‘temper,’ is made up of a deter- 
mination of all the hardening elements in 
the steel, rather than confine the stamping 
to a mere statement of the amount of car- 


carbon, it is 
which 


bon. Our firm gives Mr. Fulton more 
than he asks for. We stamp every bar of 
our steel with a letter indicating the tem- 
per, and in connection with it we give 
you a card with a list of the tempers, and 
what each is to be used for.” 

I got one of the cards, and that’s where 
my trouble begins. It is better that I 
should know the temper than the carbon, 
but the card does not seem to know the 
difference. 
any steel are obtained by selecting that 
which is of suitable carbon for the particu- 
lar purpose.” “A medium temper will 
give good service generally, but not so 
good as when the carbon or temper is just 
right.” Then we have a list of “tempers,” 
distinguished by letters of the alphabet 
from A to P, not using all the letters, with 
the things that it is best to use each for. 

Now, that arrangement is very good, 
and gives lots of satisfaction to the parties 


It says “the best results with 
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who use that most excellent steel; but it 
tells me absolutely nothing of steel as 
steel. It tells nothing of the carbon or tem- 
per. Unless:I have some collateral sources 
of information, I know nothing as to 
whether A or,K or P may have the high- 
est carbon. Lam sorry to say that it does 
not seem to fead very directly to, or show 
the road to, any very intelligent co- 
operation in.the use of steel. 

; , MoRRIS FULTON. 

A A A 


American Made Instruments of 

; Precision. 

Editor American Machinist: 

“I was considerably interested in your 
discussion of fhe capability of American 
workmen, which you printed in the 
“American Machinist” of March 4th and 
25th., Your. position is surely substan 
tiated by the condition of affairs in nearly 
all trades. For instance, it has been usual 
for colleges to.import a very large pro 
portion of. their scientific instruments, 
partly. because instruments of sufficient 
precision in certain. lines of small demand 
were, and stiJl;are, ynobtainable from our 
own manufacturers, and partly because 
special instruments, or instruments for 
which there is but a limited market, can 
Often, be purchased for less money in for 
the this 
country has increased along certain lines, 
so that find it 
possibie to supply a staple article for the 


eign countries.. As market in 


American manufacturers 
same purposes that, the special foreign 
articles were, purchased, we find the Amer 
ican product, ‘which is equal to, or even 
more satisfactory than, the foreign article, 
taking its place. This change has been 
particularly marked in the trade in stand 
ard electrical instruments. Here is a trade 
in which the staple American instruments 
are more perfect than those of foreign 
1 while 
for calibration, etc., 
The same thing is true of 
such instruments as steam-engine indi- 
pressure gages, standards of di 
mension (which you mentioned), meters 


manufacture, special instruments 
can be best obtained 


from abroad. 
cators, 
of various classes, etc. In whatever lines 
the market makes it profitable to manu 
facture in quantity, it is usual to find the 
instruments manufactured by home work 
men, on home machinery, fully equal to, 
and often superior to, the foreign product, 
but American and 
American workmen give but little atten 


the manufacturers 
tion to the manufacture of fine special in 
struments. 
DuGALD C. JACKSON. 
University of Wisconsin. 
A A A 
The Yerkes Telescope. 


Editor American Machinist: 

It seems to me only fair to Messrs. 
Warner & Swasey to state that the mount- 
ing of the Yerkes telescope was designed 
by them, and that they should have full 
credit for their very satisfactory work. 
It is quite true that, as Professor Webster 
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says, I “traveled all over Europe, visiting 
every telescope of large size’”’ 
ciding to recommend to Mr. Yerkes that 
Messrs. Warner & Swasey be given the 


before de- 


contract for the equatorial mounting of 
the 40-inch telescope; but I did not make 
the designs of the mounting myself. After 
careful inspection of the instruments con- 
structed by Grubb, Gautier, Repsold, and 
others, I am fully convinced that Messrs. 
Warner & Swasey build better equatorial 
mountings than are to be obtained else- 
I do that 


manship is superior to that of foreign in 


where. not know the work 
strument makers, but the designs are cer 
tainly better adapted to the purposes oi 
the astronomer. 

Without desiring to enter further into 
the discussion, I cannot refrain from add 
ing that, in my opinion, Mr. Brashear's 
optical work cannot be matched by that 
of any European optician 

GEORGE E. HALE, 
Director Yerkes Observatory 
A a A 
A Peculiar Screw. 
Editor American Machinist: 
sketch of a 
which | 


I send you a novelty in 


screw cutting, think will stand 
as a good representative in that line of 


The 


feature fully. I 


work drawing will explain tl 
wish to call attention 
the length and diameter of stem and bot 
tom of the thread, and the difference in 
tooth. I 
just about the 


apprenticeship. | 


thickness of base and apex of 
cut it about ten years ago, 
time I finished my 
made at the same time another one-hali 
size and of like proportions for a Patent 
Office Model. I that I think 


that a more difficult to cut has not 


must say 
Screw 
come to my notice. 


R. SAFELY 


y 


Buffalo, N. Y. 
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Spring 
Fig. |. Shows gauge 
applied for testing an 
Hexagon shaped piece. 


J in. 


Fig. 2. Shows blade 
graded in 8ths of an 
inch to facilitate the 
setting for grinding 


drills, | 


8 ¢ ye yas 23ne8 pup >, 








Fig. 3. Shows 
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|gauge applied to 
milling cutters 
during the 


turning. 


AN ENGLISH 





A PECULIAR SCREW. 


An English Angle Gage. 


Editor American Machinist: 

Enclosed you will find some sketches of 
a tool I 
tool making, and assume that you may 
find room in your highly educational work 
for machinists in illustrating it for your 
readers. I originally made it to expedite 
the work of turning milling cutters for 
nut wrenches, but found it serviceable in 
the other cases as In grinding 
drills I think it is the best tool I have ever 


have found of great service in 


shown 


handled, for by simply turning the gage 


or article to opposite sides, the slightest 
error is magnified twice, and as for-mak 
ing an hexagonal figure, no article could 
be better, for if the angles are made cor 
rect in the gage it will cause the sides of 
the figure to be of equal length 


KENO 


[We judge that the divisions shown in 


Li yndon, Eng 


Fig. 2 are correctly spaced horizontally 


not on the angle edge of the blade, as 
Ed. ] 


might be inferred 





ANGLE GAGE 
Allowance for Press Fits. 
-ditor American Machinist 
I have been rather expecting to see 
something more in your paper about 
allowance tor force fit Since none ol 
your readers in the locomotive shops seem 
to take up the matter as they were asked 
to do in the issue of March 4th, I will 
nclose a table of force fits that is in use 
n one of the best shops in this city. The 
table pays no attention to the ratio of 
length and diameter, neither is the pres 
sure given that would be required to fore« 
the shaft or pin into place 
TABLE OF Force Fit 
Diameters Minimum Max 
to 4 Dia Dia 
to 99” 1 
1 to 1.24 
: to 14 
I to 1.99 4 
to 2.49 ‘ 
to 24 
*to 3.90 
4.00" to 499" 
“to 5.99" 
0" to 9" I 
8 ” to 9.00 . = I ; ° 11 
10 oo” to 11.99 1 12° 
12 and over i" Xdia *X dia.)4+-.001" 
RICHARD P. JENKS. 


Providence, R. I 
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A A A 
The Location of Indicator Springs. 


It has seemed to us for a long while 
that the standard indicator construction 
is fundamentally wrong in the location of 
the spring, which it seems to us would 
be much better placed if outside the cyl- 
inder and away from the influence of the 
heat. These springs are, of course, sup- 
posed to be adjusted to read correctly 
when hot, and figures are even given for 
the correction of the scale when the in- 
strument is used on pumps or elsewhere 
When 


it is said that the spring is adjusted to the 


where the temperature is normal. 


correct scale when hot, a pertinent ques- 
tion is, how hot? The heat of the steam 
depends upon its pressure, and the tem- 
perature to which a spring indicating a 
high pressure steam cylinder is subjected 
is very different from that indicating a 
low-pressure cylinder Moreover, the 
temperature of the steam varies during 


expansion, and is not the same during the 
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return stroke as during the acting 
stroke. 

These distinctions may seem to some 
to be somewhat fine-haired, but another 
use of the indicator is not subject to that 
criticism. We refer to its use on air com- 
pressors, especially with a view to deter- 
mining the difference between the indi- 
cated powers of the air and steam cylin- 
ders. In the case of the air cylinder, the 
temperature to which the spring is sub- 


With sub- 


stantially the same air churning in and 


jected is entirely uncertain. 


out of an indicator cylinder during differ- 
ent strokes, with this air warmed during 
compression and cooled during expan- 
sion, the average temperature to which 
the spring would be subject, supposing 
the cock to be left open indefinitely, 
would be about that due to half the re- 
ceiver pressure. In point of fact, the cock 
is not usually left open long enough for 
the parts to acquire even this tempera- 
ture, especially as the air does not heat up 
the indicator cylinder with anything like 
the promptness of steam. Even when the 
compression cylinder is boiling hot, the 
indicator cylinder seldom gets very warm. 
The quantity which it is desired to meas- 
ure in this case is the difference between 
the two indicator cards, which, with ma- 
chines of any size, seldom equals Io per 
cent. of the area of the cards, so that a 
small error in the scale of the spring 
would entirely vitiate the conclusions 
which are the purpose of the work. Un- 
der these circumstances, we do not believe 
that data obtained of the frictional loss 
of compressors are of any value what- 
ever, or that such data can be obtained 
from indicators as now made 

Jack of all this, it is the first principle 
of experimental works to avoid errors 
Scal- 
ing the spring under heat becomes simply 
in attempt to allow for the effect of heat, 
when the instrument is used cold, whereas 


rather than try to allow for them. 


the placing of the spring outside the indi- 
cator evlinder would avoid these errors 
Utogether. and it seems to us a clear case 


that the spring should he so placed 
A A A 


Saving Tools by Reducing Their 
Product. 


It has always seemed to us an absurd 
thing that a housekeeper who is anxious 
to have everything as clean as possible, 
should still seek to have around her things 
that “will not show the dirt."”. To be sim 
ply consistent, it would seem that the 
things most of all to be desired would be 
those that would show the dirt most vivid- 
ly. We are inclined to place in the same 
category as the housekeeper above, the 
manufacturer who is constantly on the 
lookout for the saving of his tools, and 
always kicking because they wear out and 
must he replaced. 

We do not understand that a manufac 
turing establishment is primarily an asy 
lum for the preservation of tools. If the 


- 
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shop is for turning out work, and if tools 
are for the doing of the work, and if they 
necessarily wear in the doing of it, then, 
within ascertainable limits, tool wear 
ineans work done; more rapid wear means 
quicker work; quicker work is cheaper 
work; labor cost saved at the expense of 
tool cost is very apt to be a bargain. 
Some manufacturers see much farther 
We have at 
hand a little practical lesson as to how 


in this direction than others. 
these things work. There seems to be a 
tendency among the users of taps, for in- 
stance, to wear them out faster and to 
buy new ones more frequently than they 
used to do. Machine taps are made 
shorter. A 5¢-inch machine tap used to be 
4 or 5 inches long in the thread. This is 
absurd on the face of it, when we think 
of the 1 inch or so of thread which a die 
has for cutting a bolt of the same size. 
3ut the long taps have held their own for 
many years. Their persistent use we may 
perhaps call not a time honored, but a 
We heard late- 
ly of a %-inch tap with the thread only 
2 inches long, which tapped 25,000 nuts 
before it was discarded. Now say that 


time dishonored practice. 


the short tap saved one-tenth of a minute 
over the old-fashioned long tap for each 
nut tapped. That would be 2,500 minutes 
or 4I hours. 
cents; the long tap might cost ten cents 
more. The manufacturer with the long tap 
flatters himself that after the short tap is 
worn out he still has a tap left, at a cost 


The short tap costs sixty 


of ten cents, that is capable of doing as 
much more work before it is worn out; 
so, to save this last ten cents worth of 
tap and make it available, he has already 
spent 41 hours of tapping time. We could 
not get Chinese labor as cheap as that 
would be, four hours for one cent, two 
and a half cents a day, seven dollars and 
For the last half of the life 
of the long tap there would of course be 


a half a year. 


expended another 41 hours of extra time 
or 82 hours in all for its total active life 
In the tap which lasts longer, and is there 
fore presumably cheaper, he has in fact 
a tap which, in comparison with the 
shorter tap, loses money for him upon 
every hole tapped, so that its longer life 
is an actual loss or a prolonged misfor 
tune for him, and the sooner he is released 
from it the better. 

Most proprietors do not, of course, sit 
down and reason or figure things out after 
any style analogous to that indicated 
above. The pity of it is that they neither 
reason nor figure at all, but simply kick 
upon general principles over a certain line 
of expenditure, when in fact all their 
profits must come as a result of expendi 
ture, and no expenditure can be more 
profitable than for proper tools; not only 
in quality, but also in quantity. 

Not only taps, but drills and files espec- 
ially, and many other of the perishable 
tools of the shop may have their lives 
prolonged beyond a profitable limit by a 


system of nursing, which has too much 
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regard for their longevity rather than for 
their greater efficiency. In suggesting a 
little looking into this matter, we are not 
working in the interest of the tool maker 
or the supply agent, nearly as much as in 
that of the shop proprietor who is under 
the necessity of turning out the most and 
best work at the least cost. 

r a A 


Anti-Rust. 


Those who are troubled about the pos- 
sibility of the rapid rusting away of some 
of the important members of our modern 
steel and iron structures, so that they may 
thereby be weakened and rendered more 
or less unsafe, might find much to reassure 
them if they would only visit the yards of 
some of our large dealers in second-hand 
building materials. They may find there 
plenty of columns and beams that have 
done long service in buildings, but they 
will not find very much iron rust. Every 
piece may have more or less rust about it, 
but any decided reduction of actual sec- 
tion or of practical strength will be hard 
to find, unless there is also found some 
evident local cause for it, such as a con 
tinual leakage and flow of water at some 
particular point. 

Another reassuring exhibition is in the 
recent demolition of the Chicago post 
office building. This has only stood 
twenty years, but, as far as its evidence 
goes, it offers little material for the 
alarmists. Even the corrugated lath was 
only slightly rusted from first contact 
with the mortar, and we may believe that 
in a hundred years it would have shown 
little, if any more, corrosion. The floor 
sheets showed no damage from rust; the 
beams and columns were all in excellent 
condition. Cement and mortar seem to 
be almost absolutely preservative of iron 


} 
the 


and steel from rust. Slight rusting o 
surfaces is very likely to occur, and is 
harmless if the rusting is not continuous 
and penetrating, which it very seldom is, 
and never except from causes which may 
be avoided. 

Of course, some mechanical common 
sense is necessary in the arrangement of 
the piping of buildings. If the main col- 
umns are used as conduits for leaky pipes, 
there is, of course, a source of danger; 
but the necessity of having the pipes al- 
ways accessible and under inspection 
must of itself avert this danger, and no 
Upon the 
whole, it would seem that the danger ele 
ment due to iron rust in the modern build 
ing is almost entirely an imaginary on 


A A A 


Mechanical Influence. 
“When the Army of the Cumberland 


other seems to be in sight. 


was operating in Northeastern Tennessee 
shortly before the battles of Lookout 
Mountain, Missionary Ridge and Chicka- 
mauga, I was a member of a detachment 
sent out on a certain occasion to help pro 
tect a chain of supplies several miles long 
Communication was kept up mostly by 
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means of army supply wagons, but over 
a small section of the route by a hastily 
laid railroad whose rolling stock con- 
sisted largely of two or three captured 
old-fashioned and inefficient locomotives, 
with a few box cars to match. All of 
these were constantly getting out of or 
der, and with our force drawn largely 
from the country, and a meagre repairing 
outfit, it was utterly impossible to obtain 
from them anything more than the most 
unsatisfactory service. On one particular 
occasion one of the engines exhibited an 
instance of mechanical crankiness even 
out of the ordinary, and no one seemed 
to be able to discover the cause of the 
difficulty. In those days delays were 
certainly dangerous, and to cut a long 
story short, a call was made by our com- 
manding officer for volunteers to aid either 
by suggestion or experiment in the rem- 
edying of the engine’s fault. Out of the 
ranks of a Pennsylvania regiment stepped 
a young mechanic, who went to work 
with a will on ‘the old crock’ (in the loco- 
motive sense), and was soon successiul in 
putting it in working order again. His 
ability as an engineer was immediately 
recognized, and he was placed in charge 
of that engine for so long as our detach- 
ment should remain on that duty. But 
you should have seen the effects of -this 
promotion upon the nature of the young 
man! Theretofore he had been a some- 
what indifferent soldier, often displaying 
a mild contempt for good discipline, and 
sometimes even for the cause that had 
draited him unwillingly from an appren 
ticeship in a machine shop in the Alle- 
ghanies. Now that he was taken from 
the dull routine of military life, and placed 
in a position where the strict performance 
of his duties was of great importance to 
the whole army, he evidently began to 
think himself an integral part of the cam 
paign, and even injected an enthusiasm 
into his work that surprised his comrades 
of the ranks. No night was too dark, 
and no hours too long for this fellow, 
and he became, from the moment a pre- 
mium was placed upon his duties, a new 
type of soldier. And this influence was 
more than temporary, for after our com 
pany was called back to regular service 
he kept up the lately acquired spirit, greatly 
distinguished himself for bravery at the 
sattle Among the Clouds, and was killed 
in a desperate charge on the field of 


Chickamauga.’—“Cycling Lite.’’ 
A ” A 


Sketches for Articles Intended for 
This Paper. 

We wish to call the attention of our 
contributors to the use of cross-section 
or similarly ruled paper for use in making 
sketches. Sketches made on this paper 
can be made square more easily than they 
can be made out of square on unruled 
paper, and thereby greatly facilitate the 
making of engravings. Many of the free- 
hand sketches received by us have to be 


redrawn because they are not square, 
Nicety in these sketches is not essential, 
but that they should be square is essen- 
tial, and our contributors, as well as all 
who have sketches to make for any pur 
pose, will find cross-section paper of great 
usefulness in this particular. No one who 
uses this paper once will ever give it up. 


A A A 


The Double-Acting Planer Tool 
Holder. 


Those of our readers who were inter 
ested in the planer tool holder described 
in our issue of April 8th will do well to 
read the following additional description 


supplied us by the inventor: 


The statement that “the actual swing 
of the tool is accomplished by the sliding 
of the tool carrier, or apron B, on the 


curved surface cc, whose radius is ac, is 


incorrect The impression received is 
that the tool, apron and wedges are all 
connected and swing on radius ac. This 
is not so 


The apron B is pivoted, and swings on 


forwardly and rear 


eccentric shaft ( 
wardly, the forward swing being limited 
by stop G and wedge H, as described, and 
the rearward swinging movement by 
wedges //, which you notice in Fig. 4, 
are entirely independent of apron B 

The object of providing the wedges with 
rearward curved surfaces, contorming to 
curved surfaces cc, is to secure for them 
a tilted position, and give them a solid 
and parallel bearing between the forward 
faces of wedges and rearward faces of the 
apron B at all times when the tool is ina 
cutting position. It is evident that if the 
wedges // were not provided with curved 
faces, when apron B would be swung 
rearwardly, using pin C as a pivot, the 
rearward face of the apron would assume 
an angular position and would strike the 
bottom edges of the wedges only, but as 
the wedges are adjustable toward or from 
each other by screw K, they assume the 
desired tilted position by means of cam 
L, which 

The explanation of the eccentric shaft 


s at all times necessary. 


C is also incorrect The object of using 
an eccentric instead of a plain shaft is to 
secure for both cutting edges of the tool 
an unchanging elevation relative to the 
work, for it will be seen that if it were a 
plain shaft the forward cutting edge 
would be lowered during the rearward 
swinging movement of the tool, and the 
rearward cutting edge would be elevated 
during the forward swinging movement 


of the tool. But by means of the eccentric 


shaft and connecting levers suitably ar 
ranged, a motior imparted from the 
ipron and attached tool to the shaft, which 
-auses the shaft to oscillate thereby se- 
A A A 
Computing metals by bulk there are 
rw but tl t are cheaper than alu- 
inut ron, lead and zinc; copper is a 
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Some More Notes on Windmills. 
BY PROF. 0. P. HOOD, 

Under the head of “Some Notes on 
Windmills,” Prof. De Volson Wood gave 
some data in the number of October 29, 
1896. > The subject is one of considerable 
and importance, as the 
windmill is being extensively used 
In design 


interest some 
for 
raising water for irrigating. 
ing a pumping plant run by a windmill, 
one discovers problems upon which re 
liable data are remarkably scarce. 
Professor Wood may have the impres- 
sion that “the power increases nearly as 
the cube of the wind velocity and nearly 
asthesquare of the diameter of the wheel.” 
Until a few pumping plants were measured 
I thought this The 
is far from true when applied to the usual 
I found men 


was true. statement 


mill for pumping purposes 
windmill pumping 


who were designing 
plants on the basis of the power increas- 
ing directly as the wind velocity, others 


who believed it varied as the square, and 


still others who knew that the wind 
energy varied as the cube and expected 
the mill to give an output in proportion. 
Such was the great uncertainty based 
upon more or less observation of the 
mills in the field. When one began to 
measure the actual output, great varia- 


tions were found in mills of the same size 
and make. 

The following figures taken from a re- 
port of Mr. E. C. Murphy are typical 
and show the difference: 

Two8-foot wheels of the same make used 
for pumping 
i ere 8 12 16 20 25 30 miles per hour 


Mill No 1.. 25 | strokes per 
Mill No. 2 minute. 


It will be seen that in neither case does 
the increase in the number of strokes per 
minute vary as the cube of the wind veloc 


gave velocity as follows: 


2 19.3% 25.3 28.1 





26,1 28 27.5 \ 


ity. In pumping the output would be 
nearly proportional to the number of 
strokes per minute. Mill No. 2 carried 


80 per cent. more load than did No. 1. 

In another case two 12-foot wheels, not 
the same make, gave speeds as follows: 
WEG 25. css OS 8 miles per hour 


Mill No. 3.. 4.8 12.7. 18.8 »3.3 25 / 
Mill No, 4.. 6.2 11.9 14.7 16 \ 


Mill No. 3 was loaded nearly 90 per cent. 
heavier than No. 4. Mill No. 3 is 
markable for a high output, but its power 
does not increase regularly nor as rapidly 
as the cube of the wind velocity. It can- 
not be said, then, that with our modern 
mill used for pumping “the power will 


strokes per 
minute, 


Té- 


increase nearly as the cube of the wind 
velocity.” As to the de- 
veloped, the following useful pumping ef- 
fect was measured as the output of various 


actual power 


mills in a 25-mile wind: 


12-foot Mills 8-foot Mills 
.379 Horse power, 043 Horse-power. 
291 0 .099 - 
.309 . .059 is 
6 ss .099 si 
-247 . .005 7 
219 wi 
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From such figures it is difficult to gen- 
eralize and say that the power varies about 
as the diameter squared. It should be 
stated that these figures are actual pump- 
ing effects and therefore include the effect 
of a pump of unknown and variable efh- 
Even this would hardly account 
These variations 


ciency. 
for the great variations. 
are largely due to the relation of the fixed 
load on the mill to the most favorable load 
which that mill might carry at each wind 
\nother factor in 
the 
intended to 


velocity. important 


these variations is the behavior of 


regulating device which is 
protect the wheel from too high speeds 
and excessive lateral pressure. If a mill 
could be made to stand fair to the wind 
it all and a favor- 
able load at 
equally efficient at each speed, and the 


have 
it might be 


wind velocities 


each velocity 
total power might vary as the wind veloc- 
ity cubed. But this is far from the condi 
tion of a mill when used for pumping 
The load on a mill may be called nearly 
It increases slowly with the in 
the pump. At 
particular relation of wind velocity and 
wheel speed this load is the most favor- 
able load and the maximum efficiency is 
obtained. But with either higher or lower 
wind velocities this load is no longer fav- 
orable to maximum efficiency, and the 
mill should receive another load. 
The useful No. 3 
equal to 6-10 horse-power in a 25-mile 
Its efficiency was 5.8 per 
16-mile wind this rose to 12.1 


fixed. 


creased speed of some 


work of mill was 


wind. cent 
In a 
cent., and in a 12-mile wind fell to 10.9 
per cent. The pump used in connection 
with this mill probably has an efficiency 
of over 80 per cent. at slow speed, and 
about 66 per cent. at the speed of the mill 
Making proper allow 


per 


in a 25-mile wind. 
ance for this, it brings the highest eff- 
ciency of the wind wheel at about 16 per 
cent. in a 16-mile wind, and 7 or 8 per 
cent. in a 25-mile wind 

Some measurements made in Australia 
of American wheels gave efficiencies from 
9 to Ig per cent. in winds from 6 to 8" 
miles per hour. In this country mills are 
not loaded to take 
light winds. 

As yet the subject is one in which the 


adv intage of such 


scanty available data are often conflict- 
ing, but enough is known to show that 
the mill is not equally efficient in the 
usual range of speeds when working with 
a fixed load. It is hoped that the time is 
not very distant when Mr. Perry will be 
willing to publish all of his data obtained 
from experimental models. 

[It will be observed that the conditions 
actual windmill 
velocities of wind are equivalent to a tur 
bine tested under different heads, but with 
a fixed brake load, the turbine selecting its 
own speed, instead of having it selected 
for it by adjustment of the brake load. 
We take Professor Wood’s statement that 
the power of the wheel varies as the cube 
of the velocity to assume that the pump 


of an under varying 


aT . = 
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resistance per stroke, or the brake load, 
is adjusted, as in actual turbine test- 
ing, to bring the speed of the wheel 


to the point of maximum efficiency 
for each velocity of the wind In 
other words, Professor Hood's tests 


relate to the performance of an actual mill 
as now made, under varying velocities of 
wind; Wood's rema 


relate to the possibilities of a mill when 


while Professor rks 
the size of the pump is adjusted to give 


the proper speed of wheel to each velocity 


of wind. A turbine, when set for use, 
works under a fixed head but varying 
load: while a windmill works under a fixed 
load per revolution, but a varying wind 


velocity or head. The difference is radical, 
but seems to have been lost sight of by 


The 


1 given mill would seem to 


designers greatest possible 


some 
from 
an adjustment of the work of the 


output 
nvolve 
pump per stroke to the wind velocity, by 
stroke of the pump or by 


irying the 


uivalent means, and there would seem 
to be no serious difficulty in accomplish- 
ng this.—Ed. ] 


aaa 
A Machinist’s View of the Foundry. 


BY STERLING ELLIOTT. 


Much has been written concerning the 
more has 


though much 


foundry, very 
been said. 

Comparatively few practical mechanics 
ever take the trouble to put their griev- 
ances on paper, yet they all have them, 
and, perhaps, no cause of trouble in the 
machine shop gets more verbal condem- 
nation than the foundry. 

Sometimes the poor molder is blamed 
for that which was no fault of his, and 
again, he does things which put him, for 
the time, outside any reasonable hope of 
forgiveness. When the machinist 
refers to the foundry men as “ground 
hogs,” I don’t think he really means any 
more than when he uses the “pronoun 
to soothe the pain of a pounded 


irate 


damn” 
finger, but it relieves his mind. 

A foundry foreman recently told me 
that he found it difficult to get really in- 
telligent boys to learn that business. Of 
course there are many journeymen mold- 
ers who have brains and use them, while 
among the foremen of leading foundries 
are some of the best of heads. I have no 
fear of offending any of the fraternity, 
as read the “American 
able to make 


them 
no doubt 


for such of 
Machinist” 
something beside blowholes. 


are 


Dear reader, did you ever take a nicely 
finished into a foundry for half 
a dozen castings and have it come back 
a wreck? Did you have some tapped 
plates let into the top side of it and send 
along a set of eye-bolts with which to 
lift it out of the sand? And did they over- 
look all this and drive that blunt-pointed 
weapon known as the “molder’s delight” 
into the pattern until they had made a 
hole where the wood was only 


pattern 


34-inch 


+ 


$¢ of an inch thick? 
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1 have 


many ordinary shapes without 


seen molders who could make 


a pattern, 


nd | recently saw a most pertect cast- 


ing, the pattern for which 


was 


hina tea cup, s: 


ucer and 


orming single casting of iror ost 
equal in shape and finish to the originals; 
and still another instance of “gumption” 
on the part of a molder was a casting 


the pattern for which was an ordinary 
grasshopper. The ethod by which this 
itter was made w as follows Phe 
grasshopper was washed with a thin so 
ution of clay and water When tl 


is dry a second coat was applied, this 
time a little thicker, each succeeding coat 


containing less water, until Mr. Grass- 


hopper becam« ball of clay, which 
when thoroughly dried, was placed in an 


en until the clay w hardened and 


he unfortunate insect cremated, after 


hich it was a comparatively easy matter 
out his ashes and 
But 
in the hope 


to rattle 
I etal 


things are 


pour in the 


these 


the molders who do 
less minority. 
Che castings used in a machine are its 
foundation, and unless they are sound the 
machinist is sometimes literally building 
on quicksand. I have known cases in 
the 
chine shop for the sake of saving pennies 
I believe that this should 


The first place to spend money 


which dollars have been lost in ma- 
in the foundry. 
not be. 
is in the making of satisfactory castings 
If there are sufficient brains in the foun- 
dry less will be needed in the machine 
shop. 

If good castings can be had at a mode- 
rate price, so much the better, but the 
question of quality should be first con- 
sidered. If the more intelligent hesitate 
at taking hold of the founder’s trade, it 
should be made more attractive, for there 
is no department of the machine busi- 
ness where the boy “with a head on him” 
can be more useful, and I believe it to be 
the last 


economy 


wherein false 


tolerated 


department any 


should be 
A A aA 


Technical Books. 


PRACTICAL MANAGEMENT OF ENGINES 
AND BOILERS; Including Boiler Setting, 
Pumps, Injectors, Feed-Water Heaters, 
Steam-Engine Economy, Condensers, Indi- 
ecators, Slide Valves, Safety Valves, Gover- 


nors, Steam Gages, Incrustation and Cor- 
rosion, ete. A Practical Guide for Engineers 
and Firemen and Steam Users Generally. 


By William Barnet Le Van, Consulting Steam 
Engineer, Member American Society Mech- 
anical Engineers and Franklin Institute. 
Illustrated by forty-nine engravings. Phila- 
delphia Book Company; 1897. 267+ XXI 

pages; 64x 4%. Price $2. 
The above work is well described by its 
title, and lives up to it. It treats all the 
the plainest and 


While 


nove Ity 


subjects enumerated 


most practical way there is 


scarcely a word or book. 


essential details relating to en 


the most 
gine and boiler management are very 
erally included, without any 
The 
ding—a rare thing in technical books of 
} } } 


nign 


book is innocent of pad 


matter 


+ 


the day, whether of 


or low deere ¢ 
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CONSTRUCTION, 
6x V-inch standard 


THE MATERIALS 
By J. B. Johnson 


Ok 
787 


pages, with 635 engravings and eleven full- 
page plates. Wiley & Sons. Price $6. 
This book is divided into four parts, the 


first treating of the strength of materials, 


, 

the second of the mat ture and prop 

erties of the t constru ‘ 
' 

t testing machines and methods of 

‘ ail t 
+ 1 ¥ 
nical propertte ot the mater s ot 


construction as revealed by actual tests. 


res e ot the sub W 5 
34 } ] a , 

e than we ve seen between one p 

A , 

covers be re { ip to a r nd 
t lat \ ' 1 1 l 
C es the est views ipparatus na I 
sults oO researches the structure of t 
r ] } | - ' 

materials as revealed by the microscop: 


being treated quite fully and forming tl 
subject of many of the full-page plates 


Tre ¢] 1 1 } f fF al, 1 
Not the least valuable feature of the boo 


4 A A 


Personal. 


Chiei Engineer R Potts has been 


] 


placed on the retired list. 


Wie 


gins has been detached from the “Texas,” 


Passed Assistant Engineer R. B 


and 
Bennet 


and ordered to the “Amphitrite,” 
Passed Assistant Engineer E. M 
ordered from the “Amphitrite” 
to the “Texas.”’ 


+. a * 


Questions and Answers. 


Name and address of writer must accompany 
every question. estions must pertain to our 
specialties and be of general interest. We can- 
not undertake to answer questions by mail. 


(46) ——, St. Louis, Mo., Which 
is the proper position for the key-seat in 
a split pulley? Should it be placed in the 
split or at right angles with the split? 
A.—The best engineers have found out 
that keys are not required, and do not us« 
them. For those who insist upon the key, 
probably the best position for it is 45 de 


grees from the joint 


tay? ©... EB. F., St 


asks for a lubricant for use in 
i 


h LS he en 


asks: 


Russia, 
~ 


Petersburg, 
lathes, mi 

~hines, ete., which will not rust th 
work A For he ivy work on steel, such 
as cutting screws, g¢ should be 


mac 


od lard oil 


used, and will well repay its cost over 
other lubricants. For much other work, 
water with sal-soda dissolved in it is used 
If sufficient soda is used, it will not rust 
tl worl 


(48) N. S. D., Toronto, asks for a suit 
able galvanic battery for use with oil and 
e the ignition spark 
used the Léclanché and Gonda, 
but with poor results. A.—We should not 
expect an open-circuit battery like the 
Léclanché to be able to maintain itself 


We be lie ve the 


gas engines, to produ 


He has 


under such frequent us¢ 


Edisor 


successfully 


Gordon and San 


(49) “Steelworker,” Worcester, Mass., 
isks if it is possible to weld Mushet or 
other self-hardening —It is im- 
possible to weld selt 1 steel with 
the hammer, as when heated hot enough, 
however, be 


it goes to pieces. It can, 
welded to iron under a press. The iron 


should be heated to a good high heat, and 
the self-hardening steel to about a yellow 


2 
3 ) 
or 2 if rz C + N 
eC ml 5 \ 
¢ worl 
(50) E. R. W., Buffalo, N. ¥ 
lLiow is the p pre] cing 
‘ ‘ 
i \ \ 
~ a tT p 
1 pene \ ( 
Porter 
emarie ' ay D 
p ctice | u W tis | I 
papel } I tp I l 
ufacture Mr. P W 
‘ At ( \\ 
} ! 7 
) I » OT tly ( t dad 
with t W { 
+ - portant, | ’ , _ 
sily tamp \ 
(51) C. H.G., M ee, writ I hay 
had ttle « ite with end about 
u m. H ys that it w brea t 
\ t b | ma l | | ¢ t 
e 
1 showed hit it W 1 Te) He 
] } it t e | | t oe 
ni y ow l 
er right or w \ \ 
vy be forged or rolled | 
or Silver; it easily ¢ wn W ts 
e] ticity 1 rly 
Alloys of aluminum may be produced that 
will be brittle, but it is no mort proper t 
sav that it will break than that ld « 
sil or copper will breal uch the 
il] will break under certain cé tior 
(52) M. S. T., Jackson, Mich | I 
Can you give me 1 rece pt o! i quick 
drying cement or glue that wi tick 
leather and pasteboard or felt together 


owing: 


A.—It might 


we, of course, have not tried Bisulphid 
Ol ¢ rbon., 10 p rt oO} or turpe tine I 
part; dissolve in tl enough guttapercha 
to torm a paste rl urfaces to be con- 


nected should be tre rom grease, and 
should be warmed a together by 
pressure until dry. 2. I want also a cement 
that will stick leather to iron; this need not 
good glue 


n hot vinegar Ww hird of its volume 
of white pit | iid to be good 
or fasteni iny fibre terial t on 
( other metal 
fea) FP. 8 Newton, N. J., write We 
have a ( t-1ron invil wit tee! lace 
which has been throug! fire It n 
good condit 1, but, of irse, the ce 1s 
sol Can you give me instructions for 
tempering it without sending it to the 
works where n Is ther nv danger 
of cracking? A yd ulty about 
hardening the face of an an n cool 
ing it with sufficient ray t Merely 
dropping it in cold water w not do it 
The precise rrangement | pt 1 must be 
determined by the facilities that n be 
procured The anvil should be heated to 
the proper heat, and then quickly pl ced 
in water of sufficient depth to cover it, and 
with t c ent wate! ig 
upon the fa be pid 
rrent t th fire 
en ce 0 i vaient, ¢ be 
the ( t ( \\ 
Su rie | wat thre 
water n ! t 1 
porized paddle-w » thas an 
gainst the f ( lf t eated 
owl) na ¢ ( I ttie 
cT ] ne it 
(54) I Montreal, a \W per 
i 1 ‘ d b 1 ed 
ee] T | ? ‘ \ tT 
reamed ho Should part +] 
dr be straight, « hou t taper th 
wl vit le ot] te | up to I t p { ¢ 
\ The n é 1 | y taper 
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say 1-16 inch to the foot, and a bushing 
with a hole of the same taper, and parallel 
on the outside, the exact diameter of the 
hole in the to be held, should go 
with it. The bushing should be slit com 
pletely through one side, and then, when 
the mandrel is driven in, the work will be 
held true and tight. 2. Is it considered 
good practice to polish or grind such 
work as wrought iron or shafting 
either with emery in the lathe or in the 
universal grinder, with or without oil or 
water? Is there the same trouble with 
brass and cast iron? Is there any way to 
avoid such results, or are they imaginary? 
A.—It should be scarcely necessary for 
any constant reader of the ““American Ma 
chinist” to ask such questions. It is not 
only good practice, but the best practice 
to finish journal surfaces upon the uni- 
versal grinder, and preferably with water, 
never with oil. Cast iron may be ground 
as well as steel. Close iron should be used, 
and no blow-holes allowed. Brass is not 
so generally ground, and generally does 
not require it, and would not be improved 
by it. 


piece 


steel 


A A A 
A fine specimen of modern lathe work 
polished 
granite columns over three feet in diam- 


1 


is shown in six monolithic 
eter and twenty feet high in the front of 
a new building on Broadway. 
+ ry 


Commercial 
New York, SATURDAY 
THE MACHINE TOOL, 

Local reports of the iron working ma-, 

the 


A 
‘ 
Review. 
EVENING, APRIL 17 
MARKET. 


chinery market are of much same 


tenor as those which have gone before. 


The amount of business is moderate, and 
the fail to that the 
advancing season has brought any better 


some of sellers see 
trade for the past four weeks than during 
those immediately preceding. However, 
there are others who report improvement, 
and without attempting definitely to esti- 
mate the quantitative relations of the two 
periods, it may be said that the more 
recent is not improbably the better. 

A gentleman whose opinions on the 
machine-tool trade are generally as fair 
as those of anyone whom we know, states 
as his belief, that the business of this year 
is better than that of the first part of 1896, 
left 
At that time things were 


if bicycle-making machinery be out 
of the question. 
hustling in that particular line, and con- 
sequently those who engaged in it con- 
sidered trade to be moving along swim 
mingly, while those manufacturers who 
continued to confine their attention to 
the old and well-established lines of work 
were despondent. The real tone of busi- 
ness ought, it would seem, to be judged 
by the sale of standard lines of goods for 
the 


machine-tool 


and if, as 
the 
trade of that nature is better than it was 
indicate that the 
fundamentally stronger than 


ordinary purposes; party 


referred to. believes, 
last year, it appears to 
market is 
at that time 
The same party, who has been entering 
somewhat into the second-hand tool busi- 
ness recently, says that this class of ma- 
chinery finds a good market, and that he 
has been encouraged to continue with it. 


AMERICAN MACHINIST 


The larger tools, one would think, should 
sell the best, they being the greater bar- 
gains; but, as a matter of fact, those which 
are the most readily taken up are the odds 
and ends, which a seller is glad to dis 
pose of. 

The following opinion does not sound 
quite so favorable, and it comes, too, 
from a dealer well qualified from his class 
of business, to feel the pulse of the gen- 
“ht duller 


People talk of business im- 


eral market: has never been 


than 
provement, but I say that there is none. 


now. 


I do not see how trade will have a chance 
to change before summer, and then by the 
time fall comes, some new idea will have 
entered people’s heads to retard pros- 
perity.” 

The bicycle makers are now engaged 
in manufacture, and of course not much 
demand for machinery is to be expected 
from them so late in the season as this 
The Pope Manufacturing Company have, 
indeed, been putting in a few new ma- 
A person engaged in the cycle 

that 
a good market, but 


chines. 


fitting business says the high-class 
wheels are finding 
that it is otherwise with inferior grades. 

We are informed by a who has 
lately visited the machine shops of Massa 
that 
tools is taking place in 
though there is a marked contrast in the 
present business of different companies, 


party 


chusetts, some activity in machine 


Worcester, al- 


of which there are several who are 
being rushed with orders while others are 
3ut, on the 
whole, a fair proportion of the tool-build- 
ers in that center of industry are busy. 
and the best part of it is that considerable 
We 


pardoned li we 


doing practically nothing. 


of the work is for domestic account 


hope that we may be 


allude to some companies who are espe 


cially reported active. They include 


Prentice Brothers, whose home trade, as 
said to be 


a decidedly favorable fact, is 


better than their foreign, and who are 
making lathes, etc.; the F. E. Reed 
Company, home and foreign trade about 
equal, also making a number of lathes; 
P. Blaisdell & Co., who have some 
orders for drills, and the Powell Com 


pany, planers. Some business ts reported 


through another channel, at Springfield, 
Mass 


\ certain concern which manufactures 


a large assortment of machine tools, and 


sometimes indulges in special machines, 


reports that orders seem to be better, but 


that those received have been for spe 


cialties rather than for the general 
lines. Some improvement is manifested 
in the West, and a few contracts have 


An interesting order 


last 


come from abroad 


received by them within the two 


weeks was for 100 dynamite for 


We wish that we 
to mention the name of the company re- 


guns 


Turkey were at liberty 
ferred to, but they fear that, if we did, 
their customers would imagine that they 
keep dynamite on the premises, and be 


deterred from calling 
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A member of one of the largest machine 
tools firms in this country delivered to us 
his opinion thus: “To be perfectly frank, 
tools has become 
the last 
As to demand from 


trade in machine not 
better 
rather the contrary. 


the railroads for machinery, how can they 


any within four weeks— 


buy when their earnings are so small as 
at present? 3usiness moves gradually. 
A month is too short a time in which to 
look for a change. Comparisons must 
be made year by year, and even irrespec- 
tive of the bicycle tool trade, I do not 
consider this season as good as the cor- 
responding period last year. Some peo- 
ple are bulls one day and bears the next. 
They happen to get an order that would 
not be large enough to signify much with 
us, and they think that business has begun 
It reminds me of the following 


which 


to boom. 


incident: A company with I was 
connected was employing a young man 
from the West. There was nothing for 
him to do at home, and we were paying 
came to us 


him $5 per day. Once he 


and said: ‘I guess I'll have to leave and 


Business out there has begun 
My brother writes me that 


go back. 
to improve 
he has sold two plumb bobs.’ ”’ 

But after all our informant thinks that 
the 
stronger, because of a prospective settle- 
ment of the tariff question. For the last 
two or three years he has been a bear, 
and he thinks that it is now about time to 


undertone of business is growing 


become a bull. 
WOOD-WORKING MACHINERY. 

The wood-working machinery trade has 
not fulfilled hopes that were aroused for 
it earlier in the season. Companies who 
a number of weeks ago were having a 
good run of orders find that they have 
dropped off. One of the largest con- 
cerns reports that the last few days have 
shown a recovery, after an intermediate 
period of relative quiet; another makes 
the somewhat equivocal statement that it 
is doing a fair business considering the 
state of the times. 

WHAT MR. MCKINLEY THINKS. 

This is a matter which is somewhat out 
of our usual custom to allude to, but con- 
sidering that the words in question, since 
they fell from his own august lips, have 
never, so far as we are aware, been de- 
filed with printers’ ink, we can afford to 
thousand-dollar ad. or so, 
Said he: “The 


these pee ple who 


throw out a 


to make room for them. 
way I want to help all 
offices is not by giving them 
Just let that tariff 


bill get through and out of the way, and 


are after 


government positions. 


they will be finding employment before 


they know it, and will not need to come to 


me.” Our informant, to whom the words 


were addressed, a gentleman of machine- 
tool proclivities, reinforces them by say- 
ing that whether the bill be in all points 


a commendable one or not, he has con- 


siderable hope as to the result of a settle- 
ment of the issue 


(Continu 


' page 38.) 
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Business Specials. 


Gear wheels, gear cutting. Grant; see page 16. 


Forming Lathes. Mer.Mach. Tool Co., Meriden,Ct 


Good gear ¢ utter for sale cheap. B. V. Covert, 


Lockport, N, 
Engine Castings 4% to 2H. P. Finished boilers 
and engines. Grant Sipp, Paterson, N. J. 


Send $1 to the Tabor Mfg. Co., Elizabeth, N. J., 
for improved stop-motion revolution counter, 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlanat st.,N.Y 


A A A 


Wants. 


Situations and Help Advertisements only 
inserted under this head. Rate 30 cents a 
line for each insertion. About seven words 
make aline. The Cash and Copy should be 
sent to reach us not later than Saturday Morn- 
ing for the ensuing week’s issue. Answers 
addressed to our care will be forwarded. 


Situations Wanted. 


univ., wishes pos 
Am. Macu., 


grad. of a Ger 
Box 170, 


A mech, eng., 
as draftsman; mod. sal. 


Position as supt. or foreman by an up-to date 
hustler; engiues or pumps. Box 176, AM. Macu. 


Sit. »s foreman by thorough machinist; have had 
charge; references. Box 180, AMER. MACHINIST. 


Mech. draftsman desires posi. draft.or pat shop 


foreman; 20 years’exp. Box 155, AM. MACHINIST. 
Wanted —Draftsman and machinist, 12 years’ 
exp., desir sa change. Address Bux 182, AM. Macu 


Experi: nced mechanic and designer of machinery 
and tools desires position as superintendent or de- 
signer. Box 181, AMERICAN MACHINIST. 


All-round machinist and tool maker, experienced 
in modern methods and machinery. designing of 
special tools, wants position. box 178, Am. Macn. 


The services of an expert designer of printing 
machinery, including 2-revelution and stop-cylinder 
machines may new be secured. For interview, 
address Box 179. AMe RICAN MACHINIST. 


A tech. grad., having 5 years’ experience in pat- 
tern shop, machine shop and drafting room, desires 
position; drafting preterred. References 
ability and business habits. Box 184, Am. Maca. 


aus to 


A position wanted by a young man: tech. educ 
and 5 ve rs experience with machine tools. as trav 
eling salesman for some dealer or mfgr. or iren 
and steel dealer. Box 177, AM+ RICAN MACHINISs1 


Wanted. -Position as supt. or salesman. Experi 
ence hoi-ting., mining, Corliss steam engines and 
general heavy machinery; good designer: good ref 
N.Y. repre-entation pref Ad. Box 183, AM. Macu 


Wanted—Posi. assupt. or designer by young man 
thorougtily familiar with all kinds of rubber work- 
ing machinery. At present with one of oldest 


builders in U.S. Address Box 175. Am. MACHINIST. 


Mech. eng., 30, wide experience and education, 
mem, AS M-E., owns valuable pats. on gas engs 
for direet cp'd. elec. serv . desires con. with subtl 
concern needing eng. or supt. Box 161, Am. Macu. 


Sit. wanted ax foundry foreman; 10 years’ exp 
A practical mold... acquainted with gen. work, both 
heavy and light; under: tands the mix. of irons and 
handiing of men. Add “*Molder,”’ AM. MACHINIST. 


Help Wanted. 


Help Wanted—Good pay for leisure hours. 
W. Lord, Philadelphia, Pa. 


Geo, 


McDonald to write to Caleb 


Norfolk, Va 


Wanted—George H 
Miller, No. 1 Fenehurch Street, 


Wanted—Mou'd maker with thorough 
ence in all kinds of rubber mould work 
Box 172, AMERICAN MACHINIST, 


experi 


Address 


Draftsman and Designer—prac., competent and 
experi. in heavy and light machine tools. State age, 
experience and salary. Box 174, Am. MACHINIS1 


Wanted 
derstands case hardening 
ment of steel, to take charge of the hardening 
in a large bicyrie factory 
exp., ref. and sal. expected 


\ thoroughly competent man whe un- 
tempering and the treat- 
dep't 
Address, stating age, 
Box 173, Am. Macu 





Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat 
urday morning for the ensuing week’s issu 
Answers addressed to our care will be fon 
warded, 


Cheap 2d h’d lathes & planers. S.M.York,Clev'd,0. 


Calipers & Gauges. F.A.Welles, Milwaukee, Wis 


The Dutton Wet Twist 
the Garvin Machine Co., 


Drill Grinder 
New York City. 


is sold by 


excellent con- 
Bloom. gton, LiL 


For Sale—Otto 6 TI. P. gus engine; 
dition. Frank H. Chisholm, 


Best and cheapest Bolt Header, made by Baush 
& Harris Machine Too! Co., Springfield, Mass 


Models, experimental and smal! special machy 
built. Write to Crocker & Lawson, Binghamton,N.Y 


models and elec 
Newark, N. J 


Light and fine mach'y to order: 
trical work specialty. E. O. Chase, 


For Sale—Second-hand drill presses.engine lathe 
& planers. Dietz, Schumacher & Boye,Cincinnati,O 


ynnd floors 93 John Street 
Rent 22.000, Apply 


To Let—First and sec: 
Space about 4.000 square feet. 
Jessops, 91 Johu Street 


We make a specialty of Shartle’s patent safety 
set collars. Prices iow and samples free. Middle- 
town Machine Co., Middletown, Ohio 


Wan'ed— Every reader of this paper to send 35 
cents for The Tool Catalogue. See Montgomery's 
advertisement on page 15 of this edition 


Model Locomotives—Complete castings, latest N 
Y. Cen. standard, up to date; 4c. in stamps for cat 
alog. G, H, Olney, 163 Herkimer St.. Brooklyn, N. Y. 


Wanted—An Idea. Who can think of some sim 
ple thing to patent? Protect your ideas; they may 
bring you wealth Write John Wedderburn & Co., 
Patent Attorneys, Washington, D. C., for their 
$1,800 prize offered to inventors. 


Wanted -To correspond with parties having 
article of manufacture now made on contract which 
could be further developed under the fav rable con 
ditions we have to offer Would also like te hear 
from firm op n to change whereby an established 
bus. may be increased. Cheap power and low rents, 


orincreased capital if investigation warrants. Cen 
fidential. Address, Board of Trade, care AM. Macu 





VALUABLE BOOKS 


For MACHINISTS and ENGINEERS. 
GAS, GASOLINE AND OIL ENGINES. 
' 


By GARDINER D. HISCOX, M 
A book designed for the . ereral infor 
in this dy pa te adaplativ tothe i 
creasing den and tor a cheap and easily managed motor requiring no 
licensed engiueer Sd 


y Price, $2.50. 
THE MODERN MACHINIST."7~ 


By JOHN T. USHER, Machinist 
Second Fdition. 257 Engravings 


Price, $2.50. 
“SHOP KINKS ” 


By ROBERT GRIMSHAW, M., F 


rmation 
tive power, and 


of every one interested 


pew ar lar 


2 Pages. 


Nearly 400 Pages 272 Engravirgs 
Price, $2.50. 
eteAny of the above t ’ ent free on receipt of price Our la ge 
Cat logues embra: ing w on every prac‘ical subject, -Is- a epecia 
circular of anv of the above books, mated free eation 





NORMAN Ww. “HENLEY & es Publishers, 


NEW ve 





FOR ADVERTISEM~-NT OF 
TIGHT JOINT CO. NEW YORK, 


See Issue of April 1, 1897. 


BRANDEN™ 


Recording 
Gages. 





Incircular cases 1 
most reliab 1 re 
, 
ng any k 
t ce ©. cs 


Pop Safety Vaives, 
Branden Pump Valve, 
Recording Gages. 
CROS8Y 51LAM GAGE & VALVECO. 
Main Office and Works, — Masy 


STOKES—Boston, New York, Chicago, Lor 





1don 





GRINDSTONES FOR MACHINE SHOPS 
WILSON MITCHELL, 310 N. 4th St., Phil., Pa. 


Send for ** 


Columbia diversity 
in the City of New York. 


SCHOOL OF MINES, 

SCHOOL OF CHEMISTRY, 

SCHOOL OF ENGINEERING, 

SCHOOL OF ARCHITECTURE, 

SCHOOL OF PURE SCIENCE. 
Four years’ undergraduate courses and spec 
facilities for graduate work in all departments. 

Circulars forwarded on application to the Secre- 


Grinding instead of Pianing.”’ 








ary of the University 
torneyv 's fees vou can 
Patents. : iraw up Patent Applications 
urse f Send for 


How to Appl) a Patent. Price $1.00. 


Examples from actual practice ompleted cases in 


cluding Patent Office actions ; all necessary forms; in 
struction in wording claims to afford the best prote 
tion and on patentable invention, Post free on receipt 
of price. Sample pages on request Address 

HENRY F. NOYES. Solicitor of Patents 


¥% LIBERTY ST., NEW YORK 


DRAFTSMAN’S 


HANDY PROTRACTOR. 


AND OTHER NEW 
CONVENIENCES. 


SEND FOR CIRCULARS. 


D. J. KELSEY, 


NEW HAVEN, CONN. 


CUTTER AND @ 
REAMER GRINDER 


ef 













ideal Grinder for taper, shell 
and shank reamers, edge or 
bevel cutters, any kind of milis. 
Grinds hollow milis up to 6 in. 
diameter, reamers 14 in. long, 
4\¢ in. diameter. 


ee 
Foote, Barker & Co, 
Cleveland, 0. 


HILL, CLARKE & CO., Roston. 





J. J. McCABE, New heck. 
- Gptectactin ACCURACY «~~ ay 


* DON’T SPOIL IT $ 4 


BY GUESSING. 

Use the Richards’ System 

of measuring machines ; 

these Gauges are guaranteed 

to roioo of an inch. 
Implements are adjusted 

at a temperature of 75°. 





ACCURACY ©*2~+*. 


ASK FOR NEW RED BOOK. 


The John M. Rogers, Boat, Gauge & Drill Works, 

GLOUCESTER CiTy, N.J., U.S.A. 
—_- ACCURACY @.~. 236 
-@ 


that it will do more work 
’ We Claim than any similar tool in the 





Sos ADVYHNIDIOVY > 


eeox<=t 










Never a de, danger ” 
back ver 

live THE UNION TIRE CO. 
spindle. PLAINFIELD, N. J. 


WAKERS OF 
THE 
FULMER 


Drilling 494 Tapping 
( Attachment. 


Drills and tape 
ho eseither 


through or bet 
tom. without 
reversing or 
stopping machine 
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(Continued from page 36. ) 
MACHINERY AND CYCLE EXPORTS 
FEBRUARY, 

The Monthly Summary of Finance and 
Commerce, prepared by the United 
States Treasury Department, shows, 
among exports of domestic merchandise, 


FOR 


that machinery, including engines, boil- 
ers, printing presses, typewriters, sewing 
machines, etc., was send abroad during 
February, 1897, to the amount of $2,211,- 
562, as compared with $1,899,903 for Feb- 
1896. January, the 
amount was $2,328,201. The eight months 


ruary, For 1897, 
ending February, 1897, reached a total of 
$18,748,301, against $13,580,631 for the 
corresponding eight months a year pre- 
vious. A comparison of the amounts for 
February and January of this year shows 
some falling off, which corroborates what 
as having inferred from 


we have stated 


general nature for some 


The statistics of shipments 


reports oO! a 
months past. 
now available correspond to orders taken 
in quite a while ago, and it must not be 
inferred that at the present time export 
demand is on the decrease. 
The and 
cycles were as follows: For 
1897, $565,743; February, 1896, $147,819; 
January, 1897, $480,992; eight months 
ending February, 1897, $3,188,466; eight 
months ending February, 1896, $480,722. 


exports of cycles parts of 


February, 


Quotations. 
NEW YORK, Monday, April 19. 
Iron—American pig, tidewater delivery: 


No. 1 foundry, Northern....... $12 00 @$12 50 
No. 2 foundry, Northern....... 11 25 @ 11 75 
No. 2 _ Northern. ........ 10 50 @ 10 75 
ON NE 6 i's badccunsecnneees 10 25 @ 10 50 
No. 1 foundry, Southern...... 10 75 @ 11 25 
No. 2 foundry, Southern...... 10 25 @ 10 50 
No. 3 foundry, Southern....... 10 00 @ 10 25 
No. 1 soft, Southern........... 10 50 @ 10 75 
No. 2 soft, Southern..... 10 25 @ 


orawee 5 @ 10 50 
Foundry forge, or No.4, Southern 9 50 @ 10 25 

Bar Iron—Base—Mill price, in carloads, on 
dock: Common, 1.00 @ 1.10c.; refined, 1.10 @ 
1.25¢. Store prices: Common, 1.25 @ 1.35c.; 
refined, 1.35 @ 1.50¢e. 

Tool Steel—Ordinary sizé@s, standard quality, 
6@i7e., with some brands perhaps a little 
less; extra grades, 11 @12c.; special grades, 
léec. and upward. 

Machinery Steel — Ordinary 
store, In small lots, 1.50 @ 1.60c. 

Cold Rolled Steel Shafting—Base size, 2.50 
@ 2.55¢., in small lots, from store. 

Copper—Carload lots, Lake Superior ingot, 
weak at 11\%c.; electrolytic, 11 @11c.; cast- 
ing copper, 10% @ llc. 

Pig Lead—In ecarload lots, 2.32% @ 3.35c., 

13.30 @ 


brands, from 


f. o. b., New York. 
Pig Tin—For 5 and 
13.35c., f. 0. b. 
Spelter—In carload lots, New York delivery, 
4.100. f. o. b. 
Antimony—Cookson's, 74 @ 7%4c.; Hallett’s, 


10-ton lots, 


ec, 
Lard Oil—Prime city, present make, com- 
mercial quality, in wholesale lots, 38 @ 40c. 


A A A 


New Catalogs, 


There are three sizes of Standard Catalogs, 
first authorized by the Master Car Builders’ 
Association, 9°x 12", 6'x9" and 3%"x6’. 
We recommend the 6’ x9" size for i 
catal When they must be larger or smaller, 
one of the other standard sizes should be 
adopted if possible. 

The Pancoast Ventilator Company, Phila- 
delphia, Pa., send us catalog of ventilators. 
This catalog is 4%4 x 54% inches. 

The Hall Steam Pump Company, Allegheny, 
Pa., send us a catalog of single and duplex 
air compressors. It is 7% x 10% inches. 


(Continued on page 309.) 





Automatic Solid Die Bott 


THREADING 
MACHINES. 


Two Styles. Four Sizes. 
Send for Catalogue “ A.”” 


LUNKENHEIMER’S 


== POP 
SAFETY 














,, Webster & Perks Tool Co. 
Cor, Spring and Monroe Sts., VALV ES 
Springfield, Ohio. 
H B B © Are reliable and always give satisfaction. 
ub all Ca rings Strictly first-class and warranted. Youcannot 
afford to be without them—if you want the 
FOR best. Get our Pocket Catalogue—gratis 


Drill Spindles. 


They are superior to fibre 
washers in point of dura- 
bility, and 
bronze collars by reason 
of their anti-friction qual- 
ities. 

Larger holes may be drilled 
on the same machine if 
provided with these Bear- 


THE LUNKENHEIMER CO., 
CINCINNATI, O. 


EUROPEAN STORE, 35 Gt. Dover Street, 
LONDON, S. E. 


SCREW PITCH GAUGE No, 85. 


SENT POST-PAID 


to steel and 











ings. ‘ UNTIL 
SEND FOR CATALOGUE. J U nN . * ts 
OR 
- 
: 90 cts. 





(NO STAMPS) 


SAWYER TOOL CO. 


ATHOL, MASS. 


Slab Milling Machines 


EXCLUSIVELY. 


Horizontal or Vertical Spindles. 


SIZES: 
) 15”, 20°, 24", 36°, 48", 60", any length. 


THE BALL BEARING CO. 


10 Watson Street, 
BOSTON MASS. 














‘a Ten Years’ experience in building this type of 
milling machines exclusively, has pointed out to us 
many valuable features about slab milling ma- 
chines, which are incorporated only in our designs. 

_ One of our milling machines will do the work of 
three planers always. Many timesa greater ratio 
thanthis. Write for catalogue and full informa- 
tion 

¢¢ 


ee Tw INGERSOLL MILLING MACHINE CO. 


P.0. Box 2777, Rockford, Ills., U.S.A. 


Cable address, *‘ Ingersoll,.’’ Rockford. 


36" x 36" x 8’ Slab Milling Machine 


Net Shipping Weight. 22 000 Ibs 











CorFIN & LEIGHTON SyRacusE, N.Y. 


Pat. JAN. 17.93 








New Bevel Protractors. 
Reduced prices on our Machinists’ Rules. 
Send for Catalogue. 


- Coffin & Leighton, Syracuse, N. Y. 
Not ommont' Spindle Drilling a.« Boring Machine 


A CONVENIENT, EFFICIENT TOOL. 











CAPACITY. 
The greatest distance from top of plates 
to center of spindle is 40°; the least 10°. 
Vertical movement of spindle 30" Hor- 
izontal 40". Greatest distance from spin- 
die head to outer support is 70°. Spindle 
has automatic feed of 31’. 


PLATEN 
is heavy and well ribbed; 40° wide, S84” 
long. 


WEIGHT, 6,500 LSS. 





BEAMAN & SMITH, Providence, 
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Nelson-Newman Company, Chicago, Ill... send 
us a catalog containing illustrations and de 
scriptions of the N. & N. reversible grate bar. 
It is 8 x 5inches 

W. L. Stewart, Wilmerding, Pa., sends us 
small catalog devoted to the illustration and 
description of the Stewart Cycle Brake. It 
is 3% x 5% inches. 

The Armington & Sims Engine Company, 
Providence, R. I., send us a pamphlet relat 
ing to their self-oiling heavy-duty engine. The 
pamphlet is 64 x 9% Inches 

A. B. Jardine & Co., Hespeler, Ont., Canada, 
send us catalog “J” of taps, dies, drills and 
other machinists’ and blacksmiths’ tools. The 
catalog is standard size, 6x 9 inches 

We have received from VP. F. Olds & Son, 


Lansing, Mich., a catalog of gas and gasoline 


engines. In the catalog is included several 
testimonial letters, and it is 5'4 x 8 inches. 
Garvin Machine Company, New York, send 


us catalog and price list of machine tools, a 
portion of which is devoted ex iusively to 
machines used in the manufacture of bicycles 


rhe catalog has 158 pages and is 4 x 6 inches 





Hill, Clarke & Co., Boston, Mass., send us a 
copy of their machinery blue book and catalog, 





in which are given illustrations and descrip 
tions of all kinds of machine tools. The book 
has 402 pages, and is standard size, 6x9 








inches 





We have received from the Peerless Rub 

ber Manufacturing Company, New York, cata 
se IMPROVED ee log No. 24. devoted to the Illustration and de- 
scription of all kinds of rubber supplies, in- 
cluding hose, rubber valves, packing, ete. It 


[5-inch Hendey Shaper.|\ 070 oo 


send us a catalog devoted to the Illustration 
and description of the improved Rollins auto- 
matic cut-offengine. Engravingsof the various 
parts of these engines are shown, along with 
indicator cards taken from them. The catalog 
is 74 x 10 inches. 


Latest Improvements. 
Useful Attachments. 
Strong and Powerful. 


James L. Robertson & Sons, 204 Fulton 
oodl Giese street, New York, send us a catalog which 
contains illustrations and descriptions of in 
— ae : = e . A bl - 

dicators, filters, planimeters, ete. Those in 
Die Work, Tool Room or General Shop Work, | e:-icr vies cbutin «soos or this entatos ts 
sending name and address to Robertson & 
a Sons. It is 6x 9% inches. 

Edward Smith & Co., of 45 Broadway, New 
York, send us a handsomely gotten up stan 
dard size catalog, 6 x 9 inches, on paints, var- 
nishes and enamels for protecting iron and 


The stroke can be adjusted for curves with machine in motion. 
The stroke can be adjusted for angles with machine in motion. 


The stroke can be adjusted for irregular work with machine in steel structures. The pamphlet is chiefly a 
motion. It has adjustable table for planing taper work; table reprint of recent papers before engineering 
can be removed for fastening work to apron. Has a strong societies on this subject, and gives a large 


number of well made and half-tone en- 
gravings of important structures to which 
their preparations have been applied. 


graduated swivel vise. Quick work, rapid changes, modern ideas. 





fugene Dietzgen & Co., Chicago, IIL, send 
us a pamphlet illustrating the Cochrane 
parallel rule, which Is an appliance for the 
drawing board by which parallel lines are 
drawn without a T square, and which, at the 
same time, permits a straight edge to be set 
at any required angle readily when desired. 
This pamphlet also illustrates a useful device 
called a scale marker, which is an attachment 


This cut shows how stroke can be adjusted with machine in motion by micrometer; adjustment fine | to the ordinary draftsman's triangular 





and delicate. SEND FOR CIRCULAR. scale, by which a needle point is made to 
puncture the paper at the exact zero point of 
a A244 the scale, thus facilitating the accurate set- 


ting off of distances. 


THE HENDEY MACHINE Co. aaa 
TORRINGTON, CONN. Manufactures. 


Cc. F. Pekor, Columbus, Ga., will place new 
Agents for the Pacific Coast — PACIFIC TOOL AND SUPPLY COMPANY, San Francisco, Cal, aemameetaasie 





European § 
Agents, 


CHAS. CHURCHILL & CO., London and Birmingham. 
SCHUCHARDT & SCHUTTE, Berlin and Vienna. 
EUGEN SOLLER, Basel, Switzerland. 





At Rock Rapids, Ia., a new electric-light 
plant is to be erected. 

The Jonesboro (Tenn.) Cotton Mills is add- 
ing new machinery to its plant. 
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The Merrow Machine Works, of Hartford, o HARTFORD, 
Conn., are erecting a new plant. ¢ a CONN., U.S.A. 
The Albany (N. Y.) Felt Company contem 
plate the placing of new machinery. 
The works of Abram Cox at Lansdale, Pa., 
are to have an addition erected shortly. «++ MAKERS OF... 
Arbuckle Bros., Brooklyn, N. Y., contem ~ > 
plate the erection of a new sugar refinery. >) ine a¢ ine 00 $ 2 
At Reading, Pa., the Acme Manufacturing Md 
Company will begin to enlarge their plant. Complete Plants furnished for Bicycle, Typewriter, Gun and Sewing Machine Makers. Gauges and Smali 
The plant of the Samson Cordage Company, Tools for all meer pee Fy my yt ey 1 geen Forging 
at Shirley, Mass., was recently destroyed by _ waaay os “ 
fire Engiand—Buck & HIcKMAN, 280 Whitechapel Road, London, EF. Chicago—4? and 44 South Clinton Street. 
=e France—FENWICK FRERES & Co., 21 Rue Martel, Paris. Boston—281 Franklin Street. 
The plant of the Poughkeepsie (N. Y.) Glass New York—123 Liberty Street. 


Company, recently burned, will be rebuilt at 
once, 

The 
Company, of 
plant. 

Mr. M. H. 
machinery in 
Wash. 

At Malone, 


chased the 


Swift & Brigham Envelope 
Mass., will add to their 


Logan, 
Loston, 
place new 
Pomeroy, 


intends to 
mill at 


Tlouser 
his flouring 
Thomas Hinds has pur- 
foundry and machine 


m. Sa 
Malone 
shops. 

of St. 
to their 


Souther 
will add new 


Iron Company, 
machinery 


Ib. OW. 
Mo., 


The 
Louis, 
plant. 

The 
Ind., 
larged. 

The Swift 
Ill., contemplate 
refinery. 

The ¢ 
O., contemplate 
at that place. 

The Lancaster 
Mass., contemplate 
to their plant. 


Works, Kokomo, 
Bros., will be en- 


Machine 
Apperson 


Riverside 
owned by 


Chicago, 
new lard 


Packing Company, of 
the erection of a 


of Hamilton, 
of a flour mill 


Milling Company, 
the erection 


Mills Company, Clinton, 
the addition of machinery 


The sawmill plant of the Canfield Lumber 
Company at Canfield, Ark., has recently been 
destroyed by fire. 

The Bellaire 
Va., contemplate 
ings to their plant. 


Sellaire, W. 
build 


Steel Company, 
the erection of new 


Schroder & Jorgenfens, Copenhagen, Den- 


mark, are in the market for small lathes and 
other machine tools. 
At Easton, Md., Mr. William H. Withgott 


school-house, which he will 


has purchased the 
shop. 


convert into a machine 
At Tortsmouth, O., the 
rick & Sons are 


Imperial Mills Com 


pany, of which G. proprie 


tors, contemplate some improvements. 

The plant owned by the St. Louis Re 
frigerator & Wooden Cutter Manufacturing 
Conipany, St. Louis, Mo., has been destroyed 


by fire. 

At Philadelphia, Pa., 
the erection-of a new 
street, to be used for 
purposes. 

At St. Mo., the 
ing Company has been 
Whittemore is president, 
more secretary. 


The Flour City 


Mr. Bear contemplates 


building at 9382 Race 
light manufacturing 


American Corrugat- 
formed. Mr. R. B. 
aud A. P. Whitte- 


Louis, 


Molding Works, of Ro 
chester, N. Y., has been formed. Messrs. H. 
. Hathaway of Rochester, and Thos. Fer 
N. Y., are interested. 


guson, of Brooklyn, 

At Omaha, Neb., the Templeton Manufac 
turing Company has been formed with a 
eapital of $50,000, The company will estab- 


iish a plant for the manufacture of motors. 
At Reading, Pg., the 
many has been organized, with a capital of 


$200,000. Messrs. C. G. Smith, FE. B. Leaf, 
S. Kobeson and others, of Philadelphia, 


Reading Steel Com 


are among the incorporators. 

John W. Quincy & Co., pig iron dealers, 
who for forty-five years past, with the ex 
ception of the last one, have been located 
on the corner of William street and Maiden 
lane, New York, have returned to take oftices 
in a new twelve story building, the Wood 
bridge, which covers the site of their old 


stand. 








ernie 


ii mmm 





FINEST 


Machine Relieved Taps. 
ALSO DIES, SCREW PLATES, 
RLAMERS, Etc. . _ 


Senp For CaTaLoeug. 








WILEY & RUSSELL MFG. CO., 
GREENFIELD, MASS., U.S. A. 


Agents in London, sELIG, SUNNENTHAL & CO., 
85 Queen Victoria Street. 





NEW 
STANDARD 
Boos. 


oh The Mechanical Engineering of Power Plants, 
8vo, Cloth, $5.00. 750 Pages and 500 Illustrations. 


By 
F. R. HUTTON. 


. By 
Steam Boilers, ¢. 4. peapopy and E. F. MILLER. 
8vo, Cloth, $4.00. 


Nearly 400 Pages, 142 Illustrations. 


JOHN WILEY & SONS, 53 East 10th Street, New York. 





lathes. 








SPEAKING OF LATHES 


to 15-in, swing, in various lengths, both engine and speed 


Weare building them in 
various sizes from g-in. 


Our designs are the latest and most approved, 


while the workmanship, material and finish are of the high- 
est order 
well as of our planers, shapers, drills and other tools and 
supplies. 


SEBASTIAN LATHE COMPANY, 
117 and #9 CULVERT STREET, 


Our catalogue will tell you all about them. as 


CINCINNATI, OHIO. 





DYER & DRISCOLL, 
PATENT SOLICITORS, 36 WALL ST., N.Y. 


Rew doe, aff ™y potent ore ing 


bok, Com for Fira amd forssan Countrrea, 
Covtfinounty 4° ha pant fourteen yearn, 


PO 





STAR LATHES 


kkk 
Foot Power Screw Cut- 
ting, Autematic Cross 
Feed, 9 and 12” Swing. 
Send for Catalog B. 


Seneca Falls Mfg. a 
687 Water St.,Seneca Falls,N.Y. 








JENKINS STANOARD PACK 


JE NKINS 0) t= JENK) = 


JENKI NS eye Pac 


ASING 





’96 THE NEW ’96 JENKINS 

S the Perfection of Joint Packing. 

Does Not Squeeze Out and not necessary to 

follow up joint. 

on any and all pressures of steam or any kind of 

joint where packing is required. 

or blow out, therefore the best for all purposes, 

Call for and insist on having ’96 JENKINS ’96, 
stamped like cut. . . 


JENKINS BROS., New York, Basten, Phila., Coteege. 


’ 
96 
Instantaneous, 
We g iarantee it to last for years 


Does not rot, burn 





aN S: 
WORCESTER 
\ MASS. >: 








HANDSOME, 


them with perfect results. 


Ventilator. 








**THE WORLD’S BEST.”’ 


THE PANCOAST 


STRONG, 
Leads them all in giving the best of Ventilation. 
Houses, Mills, Factories, School-Houses, Churches, Refineries and Founderi¢ 


United States, Canadian and Foreign Patents 


VENTILATOR. 


DURABLE, EFFICIENT. 


use 


Architects in preparing plans for buildings should always specify the Pancoast 


PANCOAST VENTILATOR CO., 


inc., Manufacturers, 
Offices, 316 Bourse Building, Philadelphia, Pa. 
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BALTIMORE, MD. 


MECHANICAL ENGINEERS AND MACHIMSTS. 
INVENTORS OF THE LINOTYPE. 





Milling Machines—— 


SPEED LATHES, SLIDE RESTS, 
MANDRELS, etc., Adjustable and Solid 


Reamers. 


All Kinds of SPECIAL and AUTO-MACHINERY 
Made to Order. 


PRICES AND PARTICULARS ON APPLICATION. 





_~™ Drop Hammers, 
oe Presses, 
\4F4 Special Mach’y Dies, 
be FA THESTILES & FLADD 
dt) PRESS CO., 
U 


u WATERTOWN, N. Y. 








HICH CLASS ENCINE LATHES. 










PATENTED 


: With New and Valu- . 
» able Features. + 
MADE ONLY BY 


THE BRADFORD MILL COMPANY, 

Catalogue ‘‘A’’ describes our Lathes, S 4 

sent on application. CINCINNATI, 0., U.S. A. 
SCHUCHARDT & SCHUTTE, Berlin, Germany. 
CHAS. CHURCHILL & CO., Ltd, London and Birmingham, 
THE COOKE MACHINERY CO., 165 Washington St., New Y 
THE J. A. FAY & EGAN CO., Chicago, Ile, 
THE E, A. KINSEY CU., Cincinnati, O, 


The Aipro- Clem 


7th St. 


and 
Glenwood Ave., 
Phila., Pa. 


a) 
> 
Makers of the 


AlbroWorm: 


AND 


Worm Gear 


Consumes less power 
and gives better re- 
sults than any other 
system. Proofs cheer- 
fully furnished. 


Eng 





Elevator 
Co., 












Hurlbut-Rogers Machine Co 
rivatt Roller Bearing Co... 
Ingersoll Milling Machine Co 
Ingersoll-Sergeant Drill Co.. 

Institute for Home Study of Engineering 
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Buyers’ Finding List. 


AIR COMPRESSORS. 
Clayton Air Compressor Works, New York. 
Ingersoll-Sergeant Drill Co., New York. 
Rand Drill Co., New York. 


AIR HOISTS. 


Whiting Foundry Equipment Co., Harvey, I} 


ASBESTOS CEMENT FELTING. 
Johns Mfg. Co., H. W., New York. 


BALLS, STEEL. 


Ball Bearing Co , Bos‘on, Mass 
Cleveland Machine screw Co., Cleveland, O 
Montgomery & Co., New York 


BEARINGS, ANTI-FRICTION. 


Ball Bearing Co., The, Boston, Mass. 


BENDERS. 


Bethlehem F 


BICYCLES. 


Pope Mfg. Co., Hartford, Conn. 


BICYCLE TOOLS. 
Brown & Sharpe Mfg. Co.. Providence, R. J 
Davis & Egan Mach. Tool Co.. Cincinnati, O 
Garvin Machine Co., New York. 
Geometric Drill Co... New Haven, Conn 
Hendey Machine Co, Torrington, Conn 
Kempsmith Machine Too! Co., Milwaukee 

is 

McCabe, J. J.,. New York 
Wells Bros. & Co., Greenfield, Mass. 
Woodward & Rogers, Hartford, Conn 


BICYCLE TUBING. 


Pope Tube Co., Hartford, Conn 


BLOWERS. 
American Gas Furnace Co., New York. 
Buffalo Forge Co., Buffalo, N. Y. 
Roots Co., P. H. & F. M.. Connersville, Ind. 
BOILER TUBES. 


National Tube Works, McKeesport, Pa. 


BOLT CUTTERS. 


Acme Machinery Co., Cleveland, O. 
Davis & Egan Machine Tool Co., Cincinnau, UO 


lv & Mch Co ,So Bethlehem, l’a 


Detrick & Harvey Machine Co., Baltimore,Md. 


Webster & Perks Tool Co., Springtield, O. 


BOLT THREADING MACHINERY. 


National Machinery Co., Tiffin, O 


BOOKS. 
Audel & Co., Theo., New York, 
Baird & Co., Henry Carey, Philadelphia, Pa. 
Henlev & Co., N. W., New York. 
Thomas Publishing Co., New york 
Wiley & Sons, john, New York. 


BORING AND TURNING MILLS. 
Betts Machine Co., Wilmington, Del. 
Bickford, H., Lakeport, N. H 
Bickford Drill & Tool Co., Cincinnati, O. 


Bullard Machine Too! Co., briageport, Conn, 


Davis & Egan Machine Tool Co,, Cincinnati,O 
Niles Tool Works Co., Hamilton, O, 


BORING MACHINES. 

Beaman & Smith, Providence, R. I 

Newark Machine Tool Works, Newark, N. | 
BOXES. 

Pryibil, P., New York. 
BRASS WORK, SPECIAL. 

Nolte Brass Co., Springfield, O. 
BUSHINGS. 

New Process Raw Hide Co., Syracuse, N. Y 
CALIPERS. 


Montgomery & Co... New York 
Slocomb & Co., J. T., Providence, R. I 


CARBORUNDUM WHEELS. 


Carborundum Co., Niagara Falls, N. Y. 


CARBORUNDUM, CLOTH & PAPER. 


Carborundum Co., Niagara Falls, N. Y. 


CASTINGS, BRASS. 


Nolte Brass Co., Springfield, O. 


CASTINGS, PHOSPHOR BRONZE. 


Nolte Brass Co., Springfield, O. 


CASTINGS, STEEL. 
Reliance Steel Castings Co., Ltd., Pittsburg? 
Pa. 
CHUCKS, DRILL. 
Almond, T. R., Brooklyn, N. Y 
Globe Chuck Co., Washington, D. C 
Pratt Chuck Co., Clayville, N. Y. 
Whiton Machine Co., D. E.. New Londo 
Conn. 





MONTHS 
6 —wv 


Our hanger boxes will hold oil 
enough for stx months. They have 
the proper kind of /7/in the begin- 
ning, as the bearing is very smooth 
—regular gun barrel finish. ‘That's 
why we call them 


SMOOTHBORE. 





Neat Designs. 
Correct Proportions. 
Accurate Workmanship. 


We make a great many, so we sell 


them 
VERY CHEAP. 





This Sliding Hook Post Hanger is 
adjustable in all directions—in and out, 
up and down. We have it in assorted 
sizes of diameter and reach. Hangers of 
all styles a specialty. We carry large 
stocks for immediate shipment. Don’t 
make hangers. It doesn’t pay. Get 
our booklet and discount and see for 
yourself. 


Send for Bookiet and Discounts. 


P. PRYIBIL, 


512-524 W. 4ist St, NEW YORK. 


Cables, ‘‘Pryibil, Newyork.”’ 
Use A.B.C. Code. 





CHUCKS, LATHE. 
Cushman Chuck Co., Hartford, Conn 
Errington, F. A., New York. 
Hoggson & Pettis Mfg. Co., New Haven, Conn 
Horton & Son Co., E., Windsor Locks. Conn 
Skinner Chuck Co., New Britain, Conn. 


CLAMPS. 


Le Count, Wm. G., 


CLUTCHES, FRICTION. 


Automatic Friction Clutch Co., Erie, Pa 


COMPRESSED AIR SHOP TOOLS. 


Clayton Air Compressor Works, New York. 


CONDENSERS. 


Conover Mfg. Co., 


COUNTERSHAFTS. 


Builders Iron Foundry, Providence, R. I 


COUPLINGS. 


Stuart’s Foundry and Machine Works, R. J. 
New Hamburgh, N. Y 


So. Norwalk, Conn 


New York 


CRANES. 


Maris Bros., Philadelphia, Pa 
Sellers & Co., Inc., Wm., Philadelphia. Pa, 
Whiting Foundry Equipment Co.,Harvey., Ill 


CUPOLAS. 


Whiting Foundry Equipment Co., Harvey, Ill 


CUT TING-OFF MACHINES. 


Hur!but-Rovgers Mach.Co., So Sudburv, Mass. 
Newton Mch. lool Works, Philadelphia, Pa 


DIES, SCREW-CUT TING. 
Geometric Drill Co... New Haven, Conn, 
eece Co., E. F., Greentield, Mass 


DRAWING INSTRUMENTS, ETC. 


Alteneder & Son, Theo., Philadelphia, Pa. 


DRILLING MACHINES. 


Aurora Tool Works, Aurora, Ind 

Barnes Co., W. F. & John. Rockford, Ill. 

Baush & Harris Machine Tool Co., Springfield, 
Mass. 

Beaman & Smith, Providence, R. I. 

Bickrord Drill & Tool Co., Cincinnati, O. 

Cooke Mchy, Co, New York 

Dallett & Co., Thos. H., Philadelphia, Pa. 

Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 

Dietz, Schumacher & Boye, Cincinnati, O. 

Garvin Machine Co., New York. 

Gould & Eberhardt, Newark, N. J. 

Lodge & Shipley Mch. Tool Co., Cincinnati, O. 

Montgomery & Co..New York 

Norton & Jones Machine Tool Works, Plain- 
ville, Conn. 

Prentice Bros., Worcester, Mass 

Sibley & Ware, South Bend, Ind. 

Snyder, J. E., Worcester, Mass 

Stover Novelty Works, Freeport, III. 

Timolat, J. G., New York. 

Vanderbeek Tool Works, Hartford, Conn 


DRILLS, TWIST. 
Cleveland Twist Drill Co., Cleveland, O 
Morse Twist Drill & Machine Co., New Bed- 
ford, Mass 
Standard Tool Co., Cleveland, O. 


DROP FORGINGS. 


Wyman & Gordon, Worcester, Mass. 


DYNAMOS. 
Colburn Electric Mfg. Co., Fitchburg, Mass. 
Bullock Elec. Mfg. Co., Cincinnati, O. 
Crucker-W heeler Electric Co., New York. 
General Electric Co., New York. 


ELECTRIC MACHINERY. 
Bullock Elec. Mfg. Co., Cincinnati, O. 
Crocker-Wheeler Electric Co., New York. 


ELEVATORS. 


Albro-Clem Elevator Co Philadelphis. Pa. 
Morse, Williams & Co., Philadelphia, Pa 


EMERY WHEELS. 


Hampden Corundum Wheel Co., Brightwood, 
Mass. 

Norton Emery Wheel Co., Worcester, Msss, 

Safety Emery Wheel Co., Springfield, O. 


ENGINES, GAS AND GASOLINE, 
Mietz & Weiss, New York. 
Norman Co., J. J., Chicago, Ill. 
Otto Gas Engine Works, Philadelphia, Pa. 
Prouty Co., The, Chicago, Il. 
Springfield Gas Engine Co., Springfield. O. 
Weber Gas and Gasoline Engine Co., Kansas 

City, Mo. 

Webster Manufacturing Co., Chicage I! 
Wolverine Motor Works, Grand Rapids, Mich 
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ENGINES, STEAM. 
Ames Iron Works. Oswego, N. Y. 
Forbes & Co., W. D., Hoboken, N. J. 
Frick Co.. The. W avnesboro, Pa. 
Greenfield, W. G. & G.. Newark, N. J. 
Toomey, Frank. P hiladelphia, Pa 
Weston Engine Co., Painted Post, N. Y. 


ENGRAVING MACHINE. 


Taylor, Taylor & Hobson, Leicester, England. 
= WATER HEATERS AND 
URIFIERS. 


Hoppes Mfg. Co, Sprinzfielc d, 
Taunton I ecomotive Mfg. Co.. Mass 


FITTINGS, PIPE. 


Tight Joint Co., New York. 


FORGES. 
Buffalo Forge Co., Buffalo, N. Y. 


FRICTION CONES. 


Evans Friction Cone Co., Boston, Mass. 


FURNACES, GAS, 


American Gas Furnace Co., New York. 


GAGES. 


Gardiner Bros. Danielsen, Conn 

Kogers’ John M., Boat, Gauge & Drill Works. 
Gloucester City, N. J] 

Wyke & Co., J.. East Boston, Mass. 


GEAR CUTTERS. 
Garvin Machine Co., New York 
Gould & Eberhardt, Newark, N. ] 
Brainard Milling Machine Co., Boston. Mass 
Brown & Sharpe Mfg. Co, Providence, R. I 
Superior Machine Co, Cleveland, O 


GEAR CUTTER-CUTTER GRINDERS 
Gould & Eberhardt, Newark. N’ J. 
GEARS. 
Bilgram, Hugo, Philadelphia. Pa 
Boston Gear Works, Boston. Mass 
Grant Gear Works. Boston Mass 


New Process Raw Hide Co.. Syracuse, N. Y. 
Shriver & Co., T.,. New York. 


GRAPHITE, LUBRICATING. 
Dixon Crucible Co., Joseph, Jersey City NJ 


GRINDING AND POLISHING 
MACHINES. 


Builders Iron Foundry, Providence, R. I 

Diamond Machine Co., Providence, R_ 1. 

Garvin Machine Co., New York 

Landis Bros., Waynesboro, Pa. 
GRINDERS, CENTER. 

Barker & Co., William, Cincinnati, O. 
GRINDING MACHINE, CUTTER. 

Cincinnati Milling Machine Co., Cincirnati, O 

Davis & Egan Machine Tool Co., The. Cincin- 

nati, O 
Garvin Machine Co., New York. 


GRINDING MACHINE, UNIVERSAL. 


Cincinnati Milling Machine Co., Cincinnati, O. 
Landis Bros... Waynesboro, Pa. 


GRINDSTONES. 
Cleve'and Stone Co.. Cleveland, O. 
Mitchell, Wils.n, Philadelphia, Pa. 


HACK SAWS. 
Millers Falls Co, New York 
Q. & C Co., Chicago, I11 


HAMMERS. 
Bemeat Ma ile : & Co, Philadelphia, Pa 
Bradley Co., Svracuse N. Y 


HANGERS. 
Prybil. P.. New York 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 


HANGERS, ANTI-FRICTION. 


Ball Bearing Co., Boston, Mass 


INDEX CENTERS. 


Cincinnati Milling Machine Co., Cincinnati, O» 


INJECTORS. 


Penberthy Injector Co., Detroit, Mich. 


JACKS, HYDRAULIC. 


Watson-Stillman Co., New York 


JOINTS, UNIVERSAL. 


Vanderbeek Tool Works, Hartford, Conn. 


KEYWAY CUTTERS. 


Baker Bros., Toledo, O. 
Mitts & Merrill, Saginaw, Mich 





PRESSES 


Mossberg & 
Granville Mfg. Co. 


PROVIDENCE, R. I. 


". 





NO) 3 


THIS DROP PRESS 


Has Not an Equal 


FOR THE PRICE. 


eee 
WE MANLFACTURE 


20 Sizes of Punching Presses. 
4 Sizes of Broaching Presses. 
16 Sizes of Drop Presses. 
6 Sizes of Foot Presses. 
4 Sizes of Screw Presses. 


We will be pleased to furnish Photos, and QUOTE 
PRICES. 








LADLES. 


Whiting Foundry Equipment ¢ 


LATHES (see also Turret Lathes). 


Barnes Co., W. F. & John, Rockford, Il. 

Beaman & Smith. Providence. R. I 

Bement. Miles & Co., Philadelphia, Pa. 

Blaisdell & Co., P., Worcester, Mass 

Bradford Mil! Co., The. Cincinnati, O 

Bullard Machine Too! Co., Bridgeport. Ccnn 

Cooke Machinery Co., New York 

Davis ¥: am Machine Tool Cv., The, Cincin 
nati 

Dietz, tees nacher & Boye, Cincinnati, O. 

Fifield Tool Co., Lowell Mass 

Fitchburg Machine Works, Fitchburg, Mass 

Garvin Mch. Co., New \¥ 

Harrington & Son Co., E., Philadelphia, Pa 

Hendey Machine ¢ o.. Torrin gton. Conn 

Hill, Clarke & Co.. Boston, Mass 


Harvey, lil 


pores 6 Lamson Mach. Co., Springfield, \ 
Le Blond, R. K., Cincinnati. O 
Lodge & 5S! liplevy Mc Too Cir nati, O 


McCabe, |]. j.. New York 

Montgomery & Co.. New Yor 

New ow en Mfg. Co., New Haven, Conn 
Niles Tool Works Co., Hamilton, O 
Niles Too! Works Co... New Yo: k 

Nliver. W. W.. Buffalo. N Y 


Pond Machir lool ( Plaintic N 
P at' & Whitnev Co... Hattrera  onn 
Prentice Br W ter, Ma 


Keed Co., F. E., Worcescer Mass 
Sebastian Lathe Co., Cincinnati. O 
Seneca Falls Mfg. Co., Seneca Falls, N. Y 
Stark. John, Boston, Mass 

Warner & Swasey, Cleveland, O 


LUBRICATORS. 


Lunkenheimer ¢ Cincinnati, O 
MACHINE TOOLS. 

Bement, M s&Co, P idel Pa 

Newton Va I W Y i, Pa 

Pond Machi e Tool ¢ - f N 


sellers & Co., Inc., Wm , Philagelpnia. ra 


MACHINISTS hng-ye AND SUPPLIES. 


Besiyv & Co., Chas. H. icago, Ill 


MILLING CUTTERS. 


Cincinnati Milling Machine Co., Cincinnati, O 
*Trlandsen, | ~ w Vork 


Garvin Machine Co, New York 
Reinecker, }. E., Chemnitz-Gablenz, Ger 
many 
MILLING MACHINES. 
Beaman & Smith. P lence, R. 1 


Brainard Milling Mach ine Co., Boston, Mass. 

Brown & Sharpe Mfg. Co. Providence, R. I 

Clough. R M.. New Haven, Conn 

Cincinnati Milling Machine Co., Cincinnati. O 

Davis & Egan Machine Tool Co., The, Cincin 
nati, O 

Forbes & Co., W. = Hoboken N. 

Sarvin Mac hi ne C New Vork 

Ingersoll Milling Ma ne ( Rockford, II 

Ke mpsm th Mch. Tool Co., Milwaukee, Wis 

Mergenthaler & Co., Ott Baltimore Ma, 

Mossberg & Gra Mig. « Providence, 
R. 1 

Pond Mact eT 

need Co., F E., 


MOLDING MACHINES. 
Tabor Mfg. Co., Elizabeth, N J 


MOJTORS, ELECTRIC. 


Bullock Ele Mfg nati, O 
Crocker-W heeler itlectri Ce. ew York 
Dallett & Co., Thos. H., Philadelphia, Pa. 


NUTS, FINISHED. 


Cc Pla N 
Worcester, Mas 


Trump Bros. Machine Co., Wilmington, De 
OIL CUPS. 
Lunkenheimer ( . Cincinnati, 


PACKING. 
Peerless Rubb 


PAINTS, FIRE-PROOF. 
Johns Mfg. Co., H. W., New York 


PATENT ATTORNEYS. 


Dodge, Phil. T.. Washington, D.C 

Dyer & Driscoii, New York. 

Gooch, Charles J., W ge rz ¢. 

Noves,. Henry F., New Y¢ , 
Wedderburn & Co., John, Ww asbirgtcrn D.C 


PATTERN MAKERS’ MACHINERY. 


Whitney. Baxter D., Winchendon, Mass 


PE2FORATED METALS. 
Harrington & King Perforating Co., The, 


Chicago, Tl 


r Mfg. Co., New York 





AMERICAN MACHINIST 


April 29, 1897. 





?HOSPHOR BRONZE. 


Phosphor Bronze Smelting Co., Ltd., Phila- 
delphia, Pa. 


PIPE CUTTING AND THREADING 
MACHINES. 


Armstrong Mfg. Co, Bridgeport, Conn 
urtis & Curtis, Bridgeport, Conn 
Saunders’ Sons, D., Yonkers, N. Y. 


PIPE, WROUGHT. 
National Tube Works, McKeesport, Pa 


PLANERS. 


Bement, Miles & Co., Philadelphia, Pa. 

wavis & Egan Machine Tool Co., The, Cincin 
nati, O 

Detrick & Harvey Mach. Co., Baltimore. Md. 

Garvin Machine Co., New York. 

uray Co.G A. Cincinnati Oo 

Hlendev Machine Co.. Torrington, Conn 

Hill, Clarke & Co.. Boston. Mass 

Niles Tool Works Co., Hamilton O 

Niles Tool Works Co.. New York 

Pond Machine Tool Co, Plainfield. N J 

Pratt & Whitnev Co., Hartford, Conn 

Whitcomb Mfg. Co.. Worcester, Mass 

Whitney. Baxter D., Winchendon, Mass. 

Wilson, W. A., Rochester N. ¥ 


PRESSES, DIES, ETC. 
Bliss Co E W., Brooklyn, N. Y. 
Bremer Machine Co G. J.. Kalamazoo. Mict 
Mossberg & Granville Mfg. Co., Providence, 
R.1 


Stiles & Fladd Press Co.. 
Toledo Machine & Tool Co., 


PRESSES, HYDRAULIC, 


Watson-Stillman Co , New York 


PROT RACTORS. 


Kelsey. LD. J., New Haven, Conr 


PULLEY BLOCKS. 


Gebr. Be 


Watertown, N. V, 
The, Toledo, O 


Izani, Berlin, Germany 


PUNCHES, HYDRAULIC. 
Watson & Stillman, New York 


PUNCHES AND SHEARS. 
Davis & Egan Machine Tool Co. Cincinnati,€ 
Hilles & Jones. Wilmington, Del 
Long & Allstatter Co., Hamilton, O 


RACK CUTTING ATTACHMENT. 


Cincinnati Milling Mach. Co., 


RAW HIDE. 
New Process Raw Hide Co. 
Shultz Belting Co., St 


REAMERS. 


Mergenthaler & Co., 


RIVETING MACHINERY. 


Adt & Son, John. New Haven, Conn 


ROLLER BEARINGS. 


Hyatt Roller Bearing C« 


ROLLING MILLS. 


Mossberg & Granville Mfg. Co., Providence 
a 


Cincinnati, O 


Svracuse, N. ¥ 


Louis, M« 


Ott., Baltimore, Md. 


»., Newa k.N ] 


ROPE, WIRE. 


Prenton Ir nCo., Trenton, N. J 


RUBBER GOODS. 


Peerless Rubber Mfg. Co , 


SAWS, HACK. 


Q. & C. Co., Chicago, I11 


SAWING MACHINES, METAL. 


QO. & C. Co., Chicago, Ill. 


SCHOOLS. 
Columbia University. New York 
Institute for Home Study of Engineering. 
Cleveland, O 
International Correspondence Schools. Scrse 
ton, Pa. 
Worcester Poly Institute 


New York 


Worce ter, Mass 


SCREENS, PERFORATED METAL. 


Harrington & King Perf. Co., Chicago. II] 


SCREW MACHINES (see Turret Lathes 
SCREWS, MACHINE. 


Cincinnati Screw and Tap Co., Cincinnati, O. 

Hubbell, Harvey. Bridgeport, Conn. 

Worcester Machine Screw Co., Worceste: 
Mass. 





A CRANK 


PIN OILER 
WHICH CAN BE RELIED UPON. 
THE 


PNneat 


Crank Pin Oren SAFETY 


AUTOMATIC DOUBLE FEED 
CRANK PIN OILER—_—_4&_ 


DOES NOT WASTE OIL. 
DESCRIPTIVE CIRCULAR ON APPLICATION. 
PENBERTHY INJECTOR Co. 
124 SEVENTH STREET, DETROIT, MICH. 
Largest Injector Manufacturers in the World. 








COMBINED DRILL AND COUNTERSINK 


— J.T.SLOCOMB&CO., 
PROVIDENCE,R.I. U.S.A. 


M\, BEVEL GEARS 
Cut Theoretically Correct. 
Special facilities for cutting worm 


Ww 
HUGO BILGRAM, 
Machinist, 


















«f BENTELSMARGEDAN 
COMPANY 


HAMILTON,O. 
U:-S°A’ | 


KAANUFA CTURERS Of) 
WOODWORKING 
MACHINERY + 





ALMOND 
DRILL CHUCK. 


Sold at all Machinists’ 
f} Supply Stores. 


T. R. ALMOND, 
83 &85 Washington St., 
BRooK.iyn, N. Y. 


BLOND 


Pearl & Plum 


0. 


—— 4 








| Adams Street, 
BROOKLYN, N. Y. 


Chicago: % W. Wash'n St 


OWNERS OF 


The Stiles & Parker Press Co. 


PRESSES, 


DIES, 
SPECIAL MACHINES 


AND 


DROP HAMMERS 


100 Page Catalogue of 
SHEET METAL MACH’Y. 


Special Catalogues of 


—— 3 BICYCLE and ELEC’L TOOLS. 


400-lb. Drop Hammer. CORRESPONDENCE SOLICITED. 








SCREW PLATES. 


Reece Co, E. F.. Greenfield, 


SHAFTING, ETC. 


Pryibil, P.. New York. 


SHAPERS. 
Cooke Machinery Co., New York. cee 
Davis & Egan Machine Tool Co., The, Cincin 

nati, O 

Garvin Machine Co., New York 
Gould & Eberhardt. Newark, N. J. 
Hendey Machine Co., Torrington, Conn. 
Pratt & Whitney Co., Hartford, Conn. 


SHEARS. 


Bethlehem Fdy. & Machine Co., Sout 
lehem, Pa. 


SOLDERING FLUID. 


Elliott Chemical Works, Newton, Mass 


SPECIAL MACHINERY. 


Beaman & Smith, Providence, R. I. 


SPEED COUNTERS. 


Tabor Mfg. Co.. Elizabeth, N. J 


STAMPS, STEEL. 


Sackmann F. A., Cleveland, O. 


STEAM BOILER INSURANCE. 
Hartford Steam Boiler Ins. & Insp. Co., Hart 
ford, Conn. 


STEEL. 
Crescent Steel Co.. Pittsburg. Pa. 
Jessop & Son., Wm., New York. 
Jones & Co., B. M., Boston, Mass. 


TAPPING ATTACHMENT. 


Beaman & Smith, Providence, R. I 
Errington, F. A. New York 
Union Tire Co., Plaintield, N J 


TAPPING MACHINES. 
Garvin Machine Co., New York 
National Machinery Co., Tiffin, O 


TAPS AND DIES. 
McFadden Co., Philadelphia, Pa. 
Reece Co . E * Gree field Mass 
Saunders’ Sons, D., Yonkers, N. \ 
Wells Bros. & Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Greenfield. Mass. 


TOOL CATALOGUE. 


Strelinger & Co., Chas. A., Detroit, Mich. 


TOOL HOLDERS. 


Gould & Eberhardt, Newark, N. J 


TOOLS, MECHANICAL, FINE. 


Standard Tool] Co., Athol, Mass 
Sawyer Tool Co., Athol, Mass. 


TURRET LATHES (Screw Machines). 
Bardons & Oliver, Cleveland, O 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Bullard Machine Tool Co., Bridgeport, Conn. 
Cleveland Machine Screw Co., Cleveland, O. 
Davis & Egan Machine Tool Co., Tne, Cincin- 

nati, O. 

Garvin Machine Co., New York. 
Jones & Lamson Machine Co., Springfield. Vt 
Lodge & Shipley Mch. Tool Co., Cincinnati, O. 
Warner & Swasey. Cleveland, O 


VALVES. 


Consolidated Safety Valve Co., New York 


VENTILATORS, 


Pancoast Ventilator Co., 


VISES. 
McCabe, J. J.. New York 
Niles Tool Works Co , New York. 
Wyman & Gordon. Worcester, Mass 


WATER MOTORS. 


Backus Water Motor Co.. Newark, N. J. 


WIRE, IRON AND STEEL. 


Trenton Iron Co, Trenton, N. J 


WIRE MA ° 
Adt & Son, John, New Haven, Conn. 
Goodyear, S. W., Waterbury, Conn. 
es & Granville Mfg. Co., Providence, 
= 3 


Mass 


Beth- 


Philadelphia, Pa 


WOODWORKING MACHINERY. 
Bentel & Margedant Co., The, Hamilton, O. 
. A. Fay & Egan Co., Cincinnati, O. 
tyibil. P., New York. 
Whitney, Baxter D.. Winchendon, Mass 
WORM GEARS. 


Albro-Clem Elevator Co., Philadelphia, Pa 
Morse, Williams & Co., Philadelphia, Pa. 


WRENCHES. 


Bemis & Call Hardware & Tool Co., Spring- 
field, Mass 
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| N the shops of progressive 
builders you will find this 
Shaper being installed. 
Note improved points on 
engraving. 





These reasons appear in our 
little circular. It would afford us 
much pleasure to take this shaper 
matter up with you. 

The cut shows some of the su- 
perior points and points that are 
not common in others. Sizes are 
16’,20", 25",Crank Triple Geared; 
24’, 28’, 327, Triple Geared, 
Shifting Beit. 








| TkeCookeMachineryCo. 
| 167 Washington Street, 
New York, U. S. A. 








The most complete line of Machine Tools 
and Supplies in America. 


i 

















COUNTER 


with 


Stop Motion. 


TABOR REVOLUTION 


Center revolves before you com- 
mence to count. 


A push starts dials. Quickly set 
back to zero. 









Sent by mail : 
for $1.00. ar , 


Discount to Trade. Cut full size. 


THE TABOR MANUFACTURING CO. - 


a 


ELIZABETH, N. J. 




















BICYCLE WORK 
Can be quickly and cheaply done on our “H” Turret Machine, 
beside any and all parts of machinery that need be turned, bored, 
faced or threaded. Anything from '» to 2'2 inches in diameter. 
All the ordinary advantages of similar machines, and many peculiar 


to itself. Let us send you a catalog. 


BULLARD MACHINE TOOL Co. 


BRIDGEPORT, CONN., U.S. A. 


SCHUCHARDT & SCHUTTE, Berlin, Vienna and Brussels. 
CHAS. CHURCHILL & CO., Ltd., London. 





LUNKENHEIMER’S 


me 
BE SENIOR 0 
JUNIOR 


LUSRICATORS | 


THE LUNKENHEIMER CO., 


CINCINNATI, O. 


EUROPEAN STORE, 35 Gt. Dover Street, 
LONDON, S. E. 








The Worcester Polytechnic Institute 


WORCESTER, MASS. 
T. C. MENDENHALL, President. 


Courses of study in Mechanical, Civil and Electrical 
Engineering, Chemistry and General Scter New and 
extensive laboratories in’ Engineering, Electricity 
Physics and Chemistry. Special facilities in Steam and 
Hydraulics litpage Catalogue showing positions 
filled by graduates, mailed fr Addr 


J. K. MARSHALL, Registrar. 








SCREW-CUTTING DIE HEADS 
SELF-OPENING AND ADJUSTABLE. 


rhe only 
cally correct automat 
die head on the market 
All leverage entirely 
overcome Makes a 
full and perfect thread 
in one cut, and besides 
be accurately 

Saves pel 


mechat 


it can 

adjusted 

cent, intime and wear over solid dies. 
Made for cutting from No. 17 wire gauge 





in. diameter, and arranged for any style 
thread, 

Adopted by ail principal manufacturers « 
bicycles and bicycle fittings throughout the 

yvuntry, WHY? 

Write us for particulars and price 


GEOMETRIC DRILL CO., New Haven, Conn. 


FOR SALE BY 
HILL, CLARKE & CO., Boston, Masa,, and Ch 
THE GARVIN MACHINE CO., New York 
R. HOFFELD & CO., Buffalo, N. Y 
SYRACUSE SUPPLY CO.,, Syracuse, N. Y 
AVIS & EGAN MACHINE TOOL CO., Cincinnati, ©, 
CALLEN DER & PATTERSON, Dayton, © 
McDOWELL, STOCKER & CO., Chicago, | 
IN EUROPE BY 

RCHILL & CO., Len 
11L1) & BENEY, Vienn 
at luaseldorf, Germany 


ago, 
and Philadelphia 


HAS, CHI 
\ rE, cl 

















He, 


ELECTRIC LIGHT 
ENGINES. 


Photos, Description and Estimates 
for the asking. 
W. D. FORBES & CO., 
HOBOKEN, N, J. 
$302 Hudson St., 2 blocks from 14th St. Fears 
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The Pond Machine Tool Company 


Plainfield, N. J. 





42-inch Iriple Geared Pond Lathe. 


Makers of Powerful and Accurate High Grade 


Machine Tools. 


*?¢ @¢ 





Manning, Maxwell & Moore, Sales Agents, 


60 South Cenal Street, 424 Telephone Building, 


it and 3 Liberty Street, 
Pittsburgh Pa. 


New York. Chicago, Il. 





Many improvements, 





2}-in. Screw Cutting —_ 
among which are the double 


ENGINE LATHE = Sims! 
356 revolutions per minute. 
Step of spindle entirely 

separate from bearing. 


Means for clamping 
carriage when using cross- 


feed. 


- « Noiseless friction 
clutch in countershaft. 


- «+ Send for circular ex- 
plaining all points, and giv- 
ing specifications of the 
Lathe complete. 


PRENTICE BROS., Worcester, Mass., U.S.A. 


FOREIGN AGENTS: 
WHITE, CHILD & BENEY, Vienna. SCHUCHARDT & SCHUTTE, Berlin. 
EUGEN SOLLER, Basel, Switzerland. CHAS. CHURCHILL & CO., Ltd., London. 
ADOLPHE JANSSENS, Paris. 
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Mechanical Computers 
— 


Se 


Save time and 
“EX. | mistakes. 
Yi Good check 
‘| on figures. 
Cost little. 
b ° Solve prob- 
ia ae __| lems instantly] ; 
and accurately.| ‘ 


We have them for Shafting, Pul- 


* , - . 
<6 8 tt Wren e. Ts 
© east ~ "0% ty 
oF 
. 
* 





Cox's 
SHAFTING 
COMPUTER. 











We have furnished, complete, 


Complete Shop 
Equipments — 


all tools 


necessary for some of the largest railroad 
and manufacturing plants in America. 
tools 
deliveries quick. 


Our 
are modern, our facilities large, and 








leys and Gears, Kutter’s Formulae 
for Flow of Water, Steam Engine, 
Boiler Horse Power, Rectangular 
Beams, Belting, Safety Valves, Trac- 
tive Power of Locomotives. 4% <: 


Prices | 

} 

We sell all Mechanical Books. | 
Ask for Catalog. 





AMERICAN MACHINIST, 
256 Broadway, New York. 


2ist and Callowhill, 


51-inch Double Driving Wheel Lathe. 


ASK FOR CIRCULARS for Tools for any Special Purpose. 


Bement, Miles & Co. 


Engineers and Machinists, 


Philadelphia, Pa. 








You should use 


HUB ROLLER BEARINGS, 








BECAUSE: 


They will make your machines Run 
50 per cent. Easier. 
They will Outwear Babbitt boxes. 


They are Inexpensive. 











‘alala\la) 


THE BALL BEARING COMPANY, 
10 Watson Street, BOSTON, MASS. 


NEWTON 


Combined Boring, 
Drilling and 
Milling Machines. 


NEWTON MACHINE TOOL ==. 
WORKS, F corey 


PHILADELPHIA. 


















SCREW PITCH GAUGE No. 89. 


wR SENT a -PAID 


90 cts. 


NO STAMPS 


SAWYER TOOL CO. 


ATHOL, MASS. 


EVANS FRICTION CON PULLEYS 


ing and Standing 











CONES. 

MADE IN ALL SIZES. 

Thousands in use transmit 
ier Ors n 1 t0o40H P 

Fo = ‘fe eng: n addre 

3. F. Ev "Pr opr eo 
No. 85 Water St., 

Boston, Mass. 

& CO., Agents, London, Eng. 


Cutter and Sur- 
Vertical Millers, joc. Grinders. 
Bench and Rotary Shears, Gear and Mill- 
ing Cutters, Adjustable Reamers, Counter- 
bores and Small Tools. 





Cc. W. BURTON, GRIFFITHS 





R. M. CLOUGH, New Haven, Conn. 
PROCURED or NO CHARGE for 


Patents ; nervice,, Years Practice. KE 


tT Ti a ATES. “Dally atte = 





ance in Patent Office. “G 


CHAS. J. GOOCH, Sc2"%: OF WASHINGTON, D.C. 
Solder without Rust 


BY USING THE ELLIOTT 
NON-CORROSIVE SOLDERING FLUID 


SAMPLE POST-PAID 10 CENTS. 


ELLIOTT CHEMICAL WORKS, Newton, Mass. 
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WRITE FOR 
FULL DESCRIPTION, 





TURRET 
Boring and Turning Machine. 


Branches: NEW YORK, CHICAGO, BOSTON, 


A Machine that no Shop can Afford 


woe... dT be Without! 
Beats the Lathe many times over for 


Boring Small Work. 
The Niles Tool Works Company, 


PHILADELP.IA, PITTSBURGH. 





CORRESPONDENCE 
SOLICITED. 









Main Office and Works, 
HAMILTON, OHIO. 

















A. GRAY CO., CINCIN 
HILL, CLARKE & CO., 14 South Canal St., Chicago, Ill 


STRONG, CARLISLE & TURNEY CO.,, 193 Bank St, Cleveland, Oo 
E. A. KINSEY & CO., 331 West Fou: th St., Cincinnati, O. 





Se SS 
< 


NATI, O. 


erst 








THE G. 


These Machines 


are sold THOS, K. CAREY & BROS. CO., 26 Light St., Baltimore, Md, 
by the following J.J. McCABE, 14 Dev St., New York City. 
Agents: PACIFIC TOOL & SUPPLY CO., 102 First St., San Francisco, Cal. 


SCHUCHARDT & SCHUTTE, Berlin, Vienna and Brussels. 
CHAS. CHURCHILL & CU., Ltd., London and Birmingham, England, 


Wham Mes le Snap, PHILADELPHIA. 


THE NEW TOOL GRINDER, No. 2? 
HAVE THE CENTRIFUGAL SAND MIXER? 


THE VICARS’ MECHANICAL STOKER? 
EXAMINED 


FITCHBURG 
LATHES. 





















Our customers confirm what we say below: ® ; . & 
The FITCHBURG LATHES will turn out the best | @ FINISH THESE PARTS ON 4 
work of any Lathes made, and by the unique features | @ = 
used the quantity obtainable is great; bringing | @ B 
therefore to the users good return in money. = 7 
FITCHBURG . YOU CAN SAVE MONEY. s 
— =—— cf 

MACHINE & cd 
WORKS . The Cleveland Stone Co., > 
Fitchburg, Mass. * Euclid Ave., Cleveland, Ohio. * 
U.S.A Fitchburg we } a 
Catalog R sent Lathe. os Branches and Yards in me 
free. ' 18-inch. } BOSTON. NEW YORK. CHICAGO. ° 

WE WANT FOREIGN TRADE. ORSRSESBOERHRE UT ERE RG ee oO vONe 








PATENT ENTIRELY AUTOMATIC 


GEAR CUTTERS & 
66 RADIAL DuPLEX’”’ GANG CuTTERS. 


EXPORT TRADE 
A SPECIALTY. 


[AY TON -AIRe 
CMPRESSOR WoRKS 


26 Grtianatst. NEW YORK. 


ST. LOUIS, MO. 





SENO FOR 
CATALOGUE, 








WHEELS 


G E A R CUTTING 


Grant Gear Works, 
125 South 11th Street, 





GOULD & EBERHARDT. 


m_—. 
6 Po Stree 
Newark, New JERSEY, U.S.A. stor 
Joun Lane & Sons, Johnstone, Scotland 86 Seneca Street. 
Foreign Scuvucwarot & SCHUTT, —_ Vienna, ay on CLEVELAND. 
te: G. Ko & Co., Moscow, Russia. Shaper Agents. 
—_ Warrs, Cun D & Benwy, Vienna, Aus. Shaper Agects. Send for Catalog. 




















a mal? Tin \ew 


2 x 24 Flat Turret Lathes 


now ready for prompt shipment,equipped with com- 
plete outfit of tools, including the Automatic Die. 


JONES & LAMSON MACHINE CO., 
SPRINGFIELD, VT., U.S. A. 


Sole Builders and Sole Selling Agents 
for America. 








Representative for Germany, Switzerland, Austria 
Hungary, Russia, Holland and Belgium: M. KOYEMANN, 
Charlottenstrasse 112, Dusseldorf, Germany. England 
HENRY KELLEY & Co.,, 26 Pall Mall, Manchester. 


“ ACME 
















MANUFACTURERS OF 
ACME BOLT AND 
RIVET HEADERS, 
ACME SINGLE AND 
DOUBLE AUTO- 
MATIC BOLT CUT- 
TERS, cutting from 
1-8 in. to 6 in. diam. 


ALSO SEPARATE 
HEADS AND DIES. 





SET~Xo CAP SCREWS 


PININNAT SCREW BTAD 


U 
STANDARD 4"° SPECIALS. 7 
CINCINNATI,O.,U.S.A. 
FOR ENGINES Ano MACHINERY. 


SEND FOR CATALOCUE. 








mete 


oaenew—— \\\\\\\' 
“WORCESTER. MA 
er 
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Manufacturers of Set, Cap é 
Machine Serewe. Studie ate. 








MANUFACTURERS OF 


Twist Drills, Reamers and Taps 
STANDARD TOOL SO ae 


CLEVELAND, OHIO. 
Spring Cotters and Flat Spring Keys. 














